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CHEMICAL LASER COMPUTER CODE SURVEY
Section I

INTRODUCTION

As part of its program to evaluate novel resonator concepts for high-energy laser
applications, the Naval Research Laboratory (NRL) has conducted a survey sponsored by
the Defense Advanced Research Projects Agency (DARPA) to determine the features and
capabilities of government- and contractor-developed computer codes that model one or
more features of hydrogen fluoride/deuterium fluoride chemical laser resonators. The
purpose of this survey was to obtain a detailed measure of the extent of the current and
near-term state-of-the-art modeling capability for predicting chemical laser performance.
Because many diverse chemical laser codes exist, it was recognized that comparisons and
evaluations of codes, models, and computational techniques would best be accomplished
if each code architect assessed the capabilities, limitations, merits, and demerits of his own
code or model] for chemical laser resonator analysis and performance.

A code survey form (Appendix A) was prepared to aid in gathering information in
three main areas of concern in modeling chemical lasers: optics, kinetics, and gas dynamics.
It was recognized that certain codes might in some aspects be more powerful than would be
required for analyzing the continuous-wave (CW), supersonic, diffusion-mixing, cold-
reaction HF chemical laser. The government is interested in identifying any such extended
capabilities. For this reason some generalization of the survey form in each of the three
cited areas was attempted. It was also recognized that some aspects of the survey form
would probably be too specific or else too general to accommodate all applicable codes and
models to which they were addressed. Therefore, respondents were encouraged to cite
deficiencies, make recommendations for improvements, and depart from the prescribed
format when necessary to describe better the features of their codes or models.

A potential list of recipients for the chemical laser code capability survey was prepared
using the following sources:

NRII:. Attendees to the Novel Resonator Mid-Term Review held December § and 6, 1978,
at

2. Authors of papers presented at the 6th Tri-Service Chemical Laser Symposium held
August 28-30, 1979, at the Air Force Weapons Laboratory

3. Attendees to the Intra-Cavity Adaptive Optics (ICAO)/Internal Focal Line Aper-
ture (IFLA) Review held April 10, 1979, at the Air Force Weapons Laboratory

4. Distribution list for Novel Resonators for High Power Chemical Lasers Program pro- !
vided by NRL. :

Manuscript submitted August 6, 1980. *
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This list (Appendix B) includes 165 names of researchers and, in some cases, shows

' their current or recent areas of interest. Rather than attempt to communicate directly with

: : this large number of potential survey recipients, it was decided instead to send several copies
- of the survey form to key individuals at the various companies and government agencies
involved and let them make the internal distributions. This final list included 51 names and
is also included in Appendix B.

A significant amount of code development, capabilities, and documentation is consid-
ered proprietary to those companies that build them. This report contains no proprietary J
information. The line of distinction for determining exactly which information about any
code marked proprietary is vague and is best answered by the originator of the code. g

The remainder of this report is a summary of the responses received from the survey.
Top-level summaries and categorical distributions of chemical laser codes are presented in
) section II. These are intended to provide “quick-look’’ comparisons of code features. De-
tailed code capabilities and features are provided in section IiI.




Section 11
CODE SURVEY SUMMARY

The purpose of this chapter is twofold. First, the codes are listed in various ways to aid
the reader in determining where a code fits categorically among the various combinations of
optics, kinetics, and gasdynamics features. Second, a single-page summary is included for
each code (alphabetically by code name). The purpose of this top-level or quick-look sum-
mary is to provide a rapid evaluation of a given code’s attributes and for cross comparisons
before going to the more detailed level of section III.

Table II-1 provides the complete alphabetical listing of all codes included in this sur-
vey,* the company or agency that submitted them, and their proprietary/nonproprietary
status (P if proprietary)+ An alphabetical listing of codes by company /agency, which shows
also the general type or use of code (optics, kinetics, gasdynamics), is provided in Table II-2.
The following rules were applied in classifying a code as O, K, or G. A code with detailed
optics with up to and including a simple saturable gain model, but no detailed kinetics or
gasdynamics features, was classified as an optics (O) code. A code with detailed kinetics
with up to and including a simple Fabry-Perot optics model, but no detailed optics or gas-
dynamics, was classified as a kinetics (K) code. A code with detailed mixing or flow mod-
eling capabilities, but without detailed optics or chemistry models, was termed a gasdy-
namics (G) code. In Table I1-3, this categorical approach is used to divide codes into seven
categories made possible by codes having different combinations of detailed optics, detailed
kinetics, and detailed gasdynamics modeling capabilities. The reader will undoubtedly find
many other ways to compare codes; Table II-4 provides one further example.

Some information in a very different format from that used in this survey was provided
on 21 codes by Bell Aerospace Textron. Summary sheets have been included for these
codes. The original Bell Aerospace inputs have been included as Appendix C.

*Codes without names were arbitrarily given alphanumeric names for reporting consistency; such codes are
indicated by a superscript asterisk following the code name.

TMost of the time, but not always, the company or agency submitting a given code was responsible for pro-
ducing or building the code. Attempts have been made to properly credit the original source where known.

1 None of the information reported here is considered proprietary.
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Table II-1 — Alphabetical Listing of Chemical Laser Codes

Code Name Company/Agency Proprietary

ABL TRW

AEROKNS Rocketdyne

AFOPTMNORO University of Illinois

ALCHRC* Rocketdyne

ALCRRC* Rocketdyne

ALFA AFWL/ALC

APACHE AFWL/ALC ~

ARM-D Bell Aerospace P

ARM-G Bell Aerospace P

BAREPL Rocketdyne

BCCLC* AFWL/ALR

BLAZER TRW

BLAZE ] Bell Aerospace P

BLAZE II Bell Aerospace P

BLAZE III Bell Aerospace P

BLAZE IV Bell Aerospace P

BLAZE V Bell Aerospace |

BLAZE V1 Bell Aerospace P

BLIST TRW P

CLOQ UTRC/P&W P

CLOQ3D UTRC/P&W P

CLSLGM* SAI

CNCDE Bell Aerospace P

COMOC-SA Bell Aerospace P

COMOC-TA Bell Aerospace P

COMOC-2DNS Bell Aerospace P

COMOC-3DPNS Bell Aerospace P

CROQ TRW P

DENTAL AFWL/ALR

DESALE-5 Aerospace Corporation

DIFF-2 Bell Aerospace | 4

DIFF-3 Bell Aerospace P

ELNWD2 Aerospace Corporation

GASSER TRW

GCAL SAl

GENRING BDM

GIM AFWL/ALC/LOCKHEED P

GLADV TRW P
Bell Aerospace p

GOAD

*Indicates alphanumeric name generated for this survey.

R
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Table I1-1 — Alphabetical Listing of Chemical Laser Codes (Continued)

Code Name Company/Agency Proprietary
GOPWR Rocketdyne
GURDM BDM
HFGOPWR Rocketdyne
HFOX Sandia Laboratories
IPAGOS BDM/TRW
KBLIMP Aerotherm Division ACUREX
LAPU-2 LASL
LOADPL Rocketdyne
LS-14RGS* Rocketdyne
MCLANC TRW P
MNORO University of Illinois
MPCPAGOS BDM
MRO TRW
NCFTDPWE* LASL
NORO-I University of Illinois P
NORO-II Bell Aerospace P
OCELOT Hughes P
POLRES AFWL/ALR
POLRESH AFWL/ALR
POP o Perkin-Elmer P
PRE-WATSON Rocketdyne
QFHT UTRC/P&W P
RASCAL Rocketdyne P
ROPTICS University of Hlinois P
ROTKIN UTRC/P&W P
SAIC2D SAl
SAIC2DV SAI
SAIFHT SAI
SAIGD SAI
SAI1D SAI
SAI2D SAI
SOSs Aerospace Corporation
TDLCRC* Rocketdyne P
TDWORRC* Rocketdyne P
TMRO TRW
TWODNOZ TRW
URINLA2 TRW
VIINT TRW
WAP* TRW

*Indicates alphanumeric name generated for this survey.

1.3
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Table II-2 — Alphabetical Listing of Chemical Laser Codes by Company

Company/Agency Code Name Proprietary Type
Aerospace Corporation DESALE-5 K, G
ELNWD2 (0]
S80S K
Air Force Weapons Laboratory ALFA K
APACHE K
BCCLC 0O,K
DENTAL 0,K,G
GIM P G
POLRES (8]
POLRESH (8]
BDM Corporation GENRING (0
GURDM (o)
IPAGOS (0]
MPCPAGOS 0]
Bell Aerospace Textron ARM-D P (8]
ARM-G P (8]
BLAZE I | 4 G
BLAZE 11 P G
BLAZE II1 P K, G
BLAZE IV P K, G
BLAZEV P G
BLAZE VI P 0,K,G
CNDE P G
COMOQC-SA |4 K,G
COMOC-TA P K, G
COMOC-2DNS P K, G
COMOC-3DPNS P K, G
DIFF-2 P 0,G
DIFF-3 P 0,G
GOAD P
NORO-II P K, G
Hughes Aircraft Company OCELOT P O
University of Illinois AFOPTMNORO 0, K
MNORO K
NORO 1 P K
ROPTICS P 0, K
Los Alamos Scientific LAPU-2 (o]
Laboratories NCFTDPWE (o]
Perkin-Elmer POP (o)

14
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Table II-2 — Alphabetical Listing of Chemical Laser Codes by Company (Continued)

Company/Agency .Code Name Proprietary Type

Rocketdyne AEROKNS
ALCHRC
ALCRRC
BAREPL
GOPWR
HFGOPWR
LOADPL
LS-14RGS
PRE-WATSON
RASCAL
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Table II-4 — Nonproprietary 2-D Codes as Functions of Basic Level of Detail and Geometry

Company Contact Telephone Number
I.  2-D Wave Optics/Kinetics/Gasdynamics Codes
Cartesian
Blazer TRW DSSG Don Bullock 213-535-3484
CLOQ 3D UTRC Paul E. Fileger 305-840-6643
Cylindrical
ABL TRW DSSG Don Bullock 213-535-3484
CLOQ 3D UTRC
II. 2-D Wave Optics/Kinetics
Cartesian
BCCLC AFWL/ALR Capt. Ted Salvi 505-264-0721
SAI2D SAI Jerry Long 404-955-2663
Cylindrical
SAIC2D SAI Jerry Long 404-955-2663
SAIC2DV SAIl derry Long 404-955-2663
SAIFHT SAI Jerry Long 404-955-2663
III. 2-D Wave Optics
Cartesian
CLSLGM SAI Robert E. Hodder 305-283-3380
Cylindrical
BAREPL Rocketdyne Alexander Simonoff 213-884-3346
GURDM BDM Tom Ferguson 505-264-8568
LOADPL Rocketdyne Alexander Simonoff 213-884-3346
PRE-WATSON Rocketdyne Phil D. Briggs 213-884-3851
URINLAZ2 TRW Don Bullock 213-535-3484




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: __Donald L. Bullock

CODE NAME:

ABL

Phone.___(213) 535-3484

Organization: ___TRW _DSSG

Address: R1/1162 One Space Park, Redondo Beach, California

90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE:_Models cylindrical lasers

used with URINLAZ2,

This is a URINLA2 model with gain,

(See URINLA2)

AVAILABLE DOCUMENTATION: _Annular Laser Mode Studies Final Report.
Program ABL User Manual, June 1978,

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simpie Saturated Gain Simgple Flow Model
@ | Detatied Resonator @ | Detailed Kinetics Detaled Mixing
6 ® | cw Premixed
TYPE e P:omﬂlncal Pulsed Scheduled Mixing
ysica @ | HF. DF Other
Other
Standing Wave @ | Annular. Radsally Flowing Cyhindrical. Radiaily Flowing
GEOMETRY P ng Transversety Flowing RAecranguiar Linsarly Flowing
ompact
Other Other
@® | Annular
Transverse Dimension) ® |10 10
GRID DIMENSION @10 ® |20 20
® |20 ® |30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cylindrical @ | Cylindncal Cytindncal
Other Other Other
[ ] :ﬂnuhgnmcnls Singis Line Laminar Flow
FEATURES MODELED | @ D”:""":’ " @ | Muttine Turbulent Flow
. e :'m. P. p irears @ | Line Broadening Boundary Layer
ar-Fieid Performance ® | other Shocks
Other Other
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AEROKNS

CODE SUMMARY SHEET CODE NAME:

ORIGINATOR/KEY CONTACT:
Name: _Jim Vieceli Phone:_(213) 884-3851

§ Organization: Rockwell International-Rocketdyne Division
Address: 6633 Canoga Ave., Canoga Park, California 91304

PRINCIPAL PURPOSE AND APPLICATION OF CODE:_Computation of small signal
gain or loaded gain from a radially flowing system for use by annular

resonator codes. Package includes aerodynamics for radial flow field.
(Used in LS-14 study, see ALCHRC).

AVAILABLE DOCUMENTATION: _Annular Laser Optics Study Final Report (AFWL-
TR-77-117); Annular Laser Optics Study User's Manual: Loaded Cavity Codes.

CATEGORY
oPTICS KINETIC GASDYNAML
ATTRIBUTE s s cs
@ | None None Hone
LEVEL Simple Fabry Perot Simple Saturated Gan Simpie Flow Model
Detailed Resonator @ | Detailed Kinetics @ | Detaited Mixing
s . L cw Premuxed
-
TYPE P:omc ‘"c’ Puised @ | Scheduled Muxing
ysica ® | vF.oF Other
@ | Other
Standing Wave @ | Annular. Radiatly Flowing @ ] Cylindrical. Radially Flowing
Aing T ty Fi R
GEOMETAY c ransversely Flowing ectangular. Linearly Flowing
ompact Other Other
Annular
(Transverse Dimensioni @10 ®@ijo
GRAID DIMENSION 1D 20 20
20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cylindncal @ | Cytindrical @ | Cywnancal
Other Qther Other
Misatignments Single Line Laminar Flow
FEATURES MODELED Aberravons ® | Muttitne Turbulent Flow
Deformable Mirrors @ | Line Broadening @ | Boundary Layer
Far.Field Perfarmance Other Shocks
Other Other




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:

Name: L. H. Sentman/T. Salvi (AFWL) Phone:

COOE NAME:

AFQOPTMNORO

(217) 333-1834

Organization:

Address:

Univ. of Illinois, Dept. of Aeronautical & Astronautical Eng.

Urbana, I11inois 61801

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

Predict power spectral per-

formance of CW chemical lasers by coupling an AFWL strip mirror optics

_code to a rotational nonequilibrium kinetics - fluid dynamics model
(MNORQ). Combined model is called AFQPTMNORO.

AVAILABLE DOCUMENTATION:

“An Efficient Rotational Nonequilibrium Model

of a CW Chemical Laser," L. H. Sentman & W. Brandkamp, TR AAE 79-5, UILU

Eng 79-0505, July 1979. *"Users Guide for Proqrams MNORO and AFOPTMNORO,"

L. H. Sentman, AAE TR 79-7, UILU Eng 79-0507, October 13979.

CATEGORY
QPTICS
ATTRIBUTE KINETICS GASDYNAMICS
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan Simple Flow Mode!
Detarled Resonator @ | Detarted Kineucs Detaded Mixing
. ' [ ] cw Premixed
eometrica
TYPE oh . Puised Scheduled Mixing
$I1C A
v @ | HF.OF Other
Other
Standing Wave Annular, Radiaily Flowing Cylindrical. Radiaily Flowing
R
GEOMETRY "9 @ | Transversely Flowing Rectanguiar. Linearly Flowing
Compact Other Other
Annular
(Transverse Dimension) ® )10 10
GRID DIMENSION 10 20 20
20 3p 30
Cartesian @ | canesian Cartesian
COORDINATE SYSTEM Cylindricat Cyhndnical Cylindnicat
Other Qther Other
Misalignments Single Line Larminar Flow
FEATURES MODELED Aberrations ® | muitine Turbulen Flow
Deformabie Mirrors @ | Line Broadening Boundary Laver
Far-Field Performance ® | Other Shocks

Other

Other

-
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CODE SUMMARY SHEET CODE NAME: ALCHRC*

ORIGINATOR. KEY CONTACT:
Name: Phil Briggs Phone —(2]3) BB84-3851
Organization. R0Ckwell International-Rocketdyne Division
Address: __ 0833 Canoga Ave., Canoga Park, California 91304
PRINCIPAL PURPOSE AND APPLICATION OF CODE: _LS-14 resonator parameter
selection, assess mode control, performance predictions for power
extraction and beam quality, set/verify desiqn requirements. Analysis of

general HSURIA with reflaxicon. Kinetics and gasdynamics modeled by
AEROKNS developed under ALOS program. See AERQKNS.

AVAILABLE DOCUMENTATION. __Various.

CATEGORY f
OPTICS KINETICS GASDYNAMICS ‘
ATTRIBUTE |
None None None '
LEVEL Simpie Faoey Pecat Simple Saturated Gan Simpie Flow Mode!
@ | Detaiey Resonastor @ | Oetaned Kineucs @ | Detaiiec Mining
@ | cw Pramised
TYPE Grometrcal Putsed ® | Scheduiea Muing ‘
@ | Physicat @ | HF OF Other |
@ | Other |
® Stanaing Wave @ Annular Radwaily Flowing @ | Cyhindrical Radially Flowing
Ring
Transversely Fiowing Ractanguiar Linearty Fiowsng
GEOMETRY @ | Compact |
Other Other .
@ | Annuiar
Transverse Dimension: ® |10 @ |0
GRID DIMENSION ® |0 2D 20
20 3o 30
Cartesian Cartesian Cactesian
COORDINATE SYSTEM | @ | Cyhindncal @® | Cvindncal ® | Cytindrca
Othar Other Other
Misalignments Single Line Lamingr Flow
Aberratrons Turbutent Fiow
FEATURES MODELED ' ® | vuitine v
Datormabie Mierors ) Line Broadening Boundary Lave:
[ ] Far Field Pertormance Other Shocks
@ | Other ® | Owmer
'
l *Axisymmetric Loaded Cavity HSURIA Resonator Code.
+
}
! l
—~— - .




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT.
Name: _Phil D. Briggs

CODE NAME:

ALCRRC*

selection, assess mode control,

Phone: (2] 3) 884-3851

Organization: __Rockewell International-Rocketdyne Division

Address: 6633 Canoga Ave., Canoga Park, California 91304

PRINCIPAL PURPOSE AND APPLICATION OF CODE: Ring resonator parameter

performance prediction for power and
beam guali rif i
included - see AEROKNS.

AVAILABLE DOCUMENTATION: _Yarioys,

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simpie Fabry Perot Simple Saturated Gan Simple Flow Model
@ | Detanes Resonator @ | Oetailed Kinetics Detavea Mining
® cw Premined
TYPE Geomerrical Puised Scheduied Mining
@ | Prysicar @ | #F OF Other
@ | Other
Standing Wave ® Annular Radwaily Flowing Cvyhingrical Radisily Flowing
GEOMETRY @ [ Aing Trantversely Flawing Rectangutat Linsarly Flowing
® | Compact Other Other
[ ] Annular
(Trangverse Oimensions [ BN 10
GRID DIMENSION [ ] 10 20 20
20 3D 30
Cartesian Cartosman Certesian
COORDINATE SvSTEM | @ | Cyimancal @ | Cyinducst Cyhndncal
Other Other Other
Misshgnments Singte Line Laminar Flow
Aberrations Turbulent Flow
FEATURES MODELED Oet ble M e Mutthine Boundary Laver
eformal weace . Line .’0.‘."'"‘
For Fiaid Pertormance Other Shocks
@ | Ower Other

*Axisymmetric Loaded Cavity Ring Resonator Code.

L

Ir




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:

Name:

N. L. Rapagnani

CODE NAME:

ALFA

Phone:

(505) 844-9836

Organization: _Air _Force Weapons Laboratory
Address: AFWL/ARAC, Kirtland AFB, New Mexico 87117

PRINCIPAL PURPOSE AND APPLICATION OF CODE: _Models any chemically
pumped mixing laser system including electronic transition types.

contains Fabry Perot optics model.

AVAILABLE DOCUMENTATION: ALFA, AFWL-TR-78-19

CATEGORY
OPTICS KINETI GASDYNAME
ATTRIBUTE cs cs
None None None
LEVEL ® | Simpte Fabry Perot Simple Saturated Gan Simpie Flow Mode!
Datailed Resonator @ | Oetauled Kinetics @ | Oetaited Mixing
ola ® ) Cw Premixed
omatncal
TYPE P: matnca o Pulsed Scheduled Mixing
i
ysica @ | HF DF @ | Other
@ | Other
Standing Wave Annular, Radially Flowtng @ | Cvindnical. Racually Flowing
GEOMETRY Ring Transversely Flowing ® Rectangutar. Linesrly Fiowing
Compact Other Other
Annuisr
(Transverse Dimension) 10 10
GRIDOIMENSION | @ { ' D ® |20 ® |20
20 3D 30
@ | Cartesian @ | Cartenan @ | Cartesian
COORDINATE SYSTEM | @ | Cyhndncal ® | Cvhndncal ® | cyindnca
Other Other Other
:.uhgnmonu ® | singieLine @ | Laminar Flow
berrations
FEATURES MODELED B ® | Munine ® | Turbulent Flow
etormable Mirrors @ | Line Brosdeming @ | Boundary Layer
Far Field Pertormance ® | other @ | Shocks
Other Other

D R =1

. e e e




CODE SUMMARY SHEET CODE NAME: APACHE
ORIGINATOR/KEY CONTACT:
Name: _N. L. Rapagnani Phone-(505) 844 -9836
Organization: Air Force Weapons Laboratory

Address: AFWL/ARAC, Kirtland AFB, New Mexico 87117

PRINCIPAL PURPOSE AND APPLICATION OF CODE: _Models any chemically pumped
mixing laser system including electronic transition type. APACHF is the
same as ALFA except that it is time dependent, Contains Fabry-Perat

optics.

AVAILABLE DOCUMENTATION: _APACHE . LASL-LA-7427

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL @ | S'mple Fabry Perot Stmpie Saturated Gan Simple Fiow Modei
Detaried Resonator @ | Detaded Kineucs @ | Detanes Mixing
G ® cw Pramixea
eometrical
TYPE ¢ py.o o ® | Punes Scheduled Mixing
t
ysica @ | WF OF Other
@ | Other
Standing Wave Annular Radially Flowing @ | Cvimmdrcal Radrally Flowing
Ring £ ®
GEOMETRY ¢ Teansversely Fiowing Rectanguiar Linearly Flowing
omeact Other Otner
Annular
{Transverse Dimansion) 10 A+
GRID DIMENSION | @ | 1D @ |20 ®|:0
20 30 @ D, Psuedo
@ | Cartesian [ ) Cartesran @ | Cartesian
COORDINATE SYSTEM | @ | Cvhndrical [ ] Cylindrical [ Cylindncal
Other Other Other
Misalignments ® Singie Line [ ] Larmunar Flow
Ab (4
FEATURES MODELED """'°"|‘ " @ | Multiee @ | Turbutent Flow
Deformabie Mirrors ® | Loe Brosdemng @ | 8oundary Laver
3 P
ar Freid Pertormance ® | omer ® Shocks
Other @ | Other Recircutatng




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:

Name: _5, W, Zelazny
Organization: Be11 Aerospace Textron

Address: P.0. Box 1, Buffalo, New York 14240

CODE NAME:

ARM-D

Phone: (7]6) 297-]000

PRINCIPAL PURPOSE AND APPLICATION OF CODE: _Resonator analysis codes.

Models HSURIA and ring resonators.

Uses strip propagator {r.z) in

annular leq and (r, 6, z) propaqator in compact leq. (See appendix C.

table 2).

AVAILABLE DOCUMENTATION:

CATEGORY
QPTICS KINETICS ASODYNAMICS
ATTRIBUTE GAs ¢
None None None
LEVEL Simpie Fabry Perot @ | Simple Saturated Gan Simpie Flow Model
@ | Detailed Resonator Detaiied Kinetics @ | Oetaved Mining
G ® | cw @ | Premixea
eomaetrical
TYPE ® | e rea Puised @ | Scheduled Mixing
0
YSICa . MF DF . Other
[ ] Other
L Standing Wave [ ) Annular Radiatly Flowing ® Cyiindrical Radiaily Flowing
GEOMETRY o Ring Yransversely Flowing Rectanguiar. Linearly Flowing
® | Compact Other Other
. Annular
(Transverse Dimension) 10 1D
GRID DIMENSION @ |0 20 ® |20 Quasi2D
® |20 3o 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cvindnicat Cyhndncal @ | Cyhndrcal
Other Other Other
Misalignmants Single Line o Larmnar Flow
Ab ] T |
FEATURES MODELED erranont @ | Muitine ® | Turbuient Flow
@ | Oetormanie Mitrors Line Brosdening Boundary Laver
F
[ ] ar Field Partormance Other Shocks
Other Other
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CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: S- W. Ze]aan

CODE NAME:

ARM-G_

Phone:_{Z16) 297-1000

Organization: .Bell_Aerospace Textron

Address: P.0. Box 1; Buffa.lo; New_York 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
Geometric optics code models HSURIA (with waxicons and reflaxicons) and

Resonator analysis codes.

ring resonators.

Same capability as ACCOS-V except can be run

interactively.

(See appendix C, table 2).

AVAILABLE DOCUMENTATION:

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gain Simple Flow Model
@ | Detailed Resonator Detailed Kinstics Detailed Mixing
cw Premined
TYPE ® | Geometrical Pulsed Scheduled Mixing
Physical HF, DF Other
Other
: Standing Wave Annular, Radially Flowing Cylindrical. Radially Flowing
Ring
Transversely Flowing Rectangular. Linearly Flowtng
GEOMETRY
® | Compact Other Qther
@ | Annular
(Transverse Dimension) 10 10
GRID DIMENSION 10 20 20
@ |20 30 30
Cartesian Cartesian Cartesian
COOROINATE SYSTEM | @ | Cyindrical Cylindrical Cylindrical
Other Other Other
@ | Misalignments Single Line Laminar FI:w
FEATURES MODELED Ab:nmor:s - Multiline Turbulent Llow
Oe orvmnb e Mirrars Line Broadening Boundary Layer
@ | Far-Field Performance Other Shocks
Other Other




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: Alexander M. Simonoff

COOE NAME:

BAREPL

Phone: ‘(2] 3) 884-3346

Organization: Rocketdyne Division, Rockwell International

Address: 0633 Canoga Avenue, Canoga Park, California 91304

PRINCIPAL PURPOSE AND APPLICATION OF CODE: _The code was designed to
model a half-symmetric unstable resonator with an internal axicon

(HSURIA).

Performance predictions for beam quality and mode loss

difference, set/verify design requirements.

AVAILABLE DOCUMENTATION: _3-D Bare Cavity Resonator Code (th

user manual).

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gain Simple Flow Model
@ | Detaled Resonator Detaited Kinetics Detailed Mixing
cw Premixed
TYPE Seomatrical Pulsed Scheduted Muxing
@ | Physical HF. DF Other
Other
@ | Standing Wave Annular. Radislly Flowing Cylindrical. Radiaily Flowing
Ring
GEOMETRY ® | compact Transversely Flowing Rectangutar, Linearly Flowing
4 Other Other
® Annutar
(Transverse Dimension} 1D 1D
GRID DIMENSION 10 20 20
®]| 20 30 30
Cartestan Cartesian Cartesian
COORDINATE SYSTEM | @ | Cyhindncal Cylindncal Cylindncal
Other Other Other
Misslignments Single Line Laminar Flow
Aberrations Turbulent Flow
FEATURES MODELED | o | '~ - Multiine o
aformable Mirrors Line Brosdening Boundary Layer
@ | Far-Field Pertormance Other Shocks
Other Other
o iy R N Wy T P e N EE b LR Wiy 2 Pt
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CODE SUMMARY SHEET

ORIGINATOR,/KEY CONTACT:
Name: Capt. Ted Salvi

CODE NAME:

BCCLC*

Phone:__(505) 844 -0721

Organization; Air_Force Weapons Laboratory
Address: AFWL/ALR, Kirtland ARB, New Mexico 87115

PRINCIPAL PURPOSE AND APPLICATION OF CODE: _Models lasers with conventional

unstable resonators with round. elliptical, or rectangular apertures

Contains CO, GDL kinetics and shock wave phase sheets.

AVAILABLE DOCUMENTATION:

None

CATEGORY
QPTICS KINETICS GASDYNAMICS
ATTRIBUTE ETIC cs
None None None
LEVEL Simple Fabry Perot Simple Saturated Gain Simple Flow Model
@ | Detaed Resonator Detailed Kinetics Detailed Mixing
& ical cw Premixed
tric
TYPE P p:om.. fea Pulsed Scheduled Mixing
ysica HF. OF Other
Other
@ | Standing Wave Annular. Radially Flowing Cyhndrnical. Radiaily Fiowing
GEOMETRY ° Ring Transversely Flowing Rectangular, Linearly Flowing
Compact Other Other
Annular
{Transverse Oimension} 10 1D
GRID DIMENSION 10 20 20
@120 30 30
@ | Cartesan Cartesisn Cartesian
COORDINATE SYSTEM Cyhndncal Cylindrical Cylindrical
Other Other Other
: Misalignments Single Line Laminar Flow
FEATURES MODELED “’:"""’:" " Multiline Turbutent Flow
Deformable Mirrors Line Broadening Boundary Layer
@ | Far.Field Performance Other Shocks
@ | Other Other

*Baumgardner Cartesian coordinate laser code




Name:

CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Donald L. Bullock

CODE NAME:

BLAZER

Phone-

Address:

Organization:

TRW DSSG

(213) 535-3484

R1/1162, One Space Park, Redondo Beach, California 90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
mance of linear b.nk CW HF and DF chemical lasers.

Models the optical perfor-

BLASER is a 3-D

model .

Used as de

.n tools for BDL, NACL, MIRACL.

AVAILABLE DOCUMENTATION:

The BLAZER and MRO Codes, TRW, June 1878

(theory). BLAZER User Manual {includes use of MRO), TRW, November 1978.
CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan Simple Flow Model
@ | Oetalled Resonator Detailed Kinetics Detailed Mixing
G cw Premixed
|
TYPE . eometnica Pulsed Scheduled Mixing
[ ] hysical HF. OF Other
Other
® Standing Wave Annular, Radially Fiowing Cyhindrecal. Radsally Flowing
GEOMETRY ® Ring Transversely Flowing Rectangular. Linearly Flowing
©® | Compact Other Other
Annular
{Transverse Dimension) 1D 10
GRID DIMENSION 1D 2D 20
@ |20 30 30
@ | Cartesian Cartesian Cartesian
COOROINATE SYSTEM Cyhindncal Cylindrical Cylndncal
Other Other Other
e Misalignments Single Line Laminar Flow
FeaTuREs MoDELED | @ [ Aberravens Mululine Turbulent Flow
Deformable Mirrors Line Broadering Boundary Lavet
@ | Far-Field Performance Other Shocks
Other Other

W5 I 5 AT . s 4 23




CODE SUMMARY SHEET

ORIGINATOR/ KEY CONTACT:
Name: S. W. Ze]azny

CODE NAME:

BLAZE 1

Phone: (716) Zﬂ‘]OOQ

Organization:8€11_Aerospace Textron

Address: _P-0. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF cope: 1 -0 fluid code with general

chemistry and no optics.

Combustor and cavity analysis.

{See appendix

€, table 1).

AVAILABLE DOCUMENTATION:

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None Naone None
LEVEL Simpie Fabry Perot Simpie Saturated Gamn Stmpie Flow Modael
Detarled Resonator Detailed Kineucs Detaled Mixing
cw Premixed
etrical
TYPE feom rea Pulsed Scheduled Mixing
i
Pysica HF. OF Other
Other
Standing Wave Annular. Radially Flowing Cyhingncal Radaily Flowing
GEOMETRY Ring Transversely Flowing Rectanguiar Linearly Flowing

Compact Other Other
Annuiar
(Transverse Dimension) 10 1D

GRID DIMENSION 10 20 20
20 30 30
Cartesian Cartesian Cartesian

COORDINATE SYSTEM Cylindrical Cytindrical Cvindercal
Other Qther Other
Misaiignments Single Line Lamimnar Flow
A
FEATURES MODELED perrauons Multiine Turbulent Flow

Deformable Mirrors
Far-Fietd Performance
Other

Line Broadening
Other

Boundary Laver
Shocks
Other
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CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: 5. W. Zelazny

CODE NAME:

BLAZE 11

Organization:

Bell Aerospace Textron

Phone._(716) 297-1000

Address: _P-0. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF cOoDE: _Detailed mixing code with

general chemistry and Fabry-Perot optics. Combustor analysis and
(See appendix C. table 1),

cavity analysis.

AVAILABLE DOCUMENTATION:

CATEGORY

OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gamn Stmple Flow Model
Detaled Resonator Detailed funeucs @ | Detaled Mixing
G cw [ ] Premixed
trical
TYPE fometnea Pulsed @ | Scheduted Mixing
Physical HF. DF ° Other
Other
Standing Wave Annular, Radially Flowing ® Cylindrical. Radially Flowing
GEOMETRY zm:‘ act Transversely Flowing ® Rectanguiar. Linearly Flowing
ome Other Other

Annuiar
(Transverse Dimension) 10 ® D

GRID DIMENSION 10 20 20
20 3p 30
Cartesian Cartesian Cartesian

COORDINATE SYSTEM Cylindrical Cylingrical Cylindeical
Other Other Other
Misaiignmants Single Line ‘ Laminar Flow
FEATURES MODELED Aberrations Multihae @ | Turbuien Flow

Deformable Mirrors
Far-Field Performance
Other

Line Broadening
Other

Boundary Laver
Shocks
Other

od
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CODOE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: _S. W, Zelazny

CODE NAME:

BLAZE 111

Organization: Be11_Aerospace Textron

Phone:_(716) 297-1000

Address: _P.0. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE: _2-D mixing code with general

chemistry.

Combustor nozzle, cavity, diffuser, and ejectors analysis,

No optics,

{See_appendix C, table 1)

AVAILABLE DOCUMENTATION:

Deformable Mirrors

Boundary Layer

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
© {"EVEL Simple Fabry Perot Simple Saturated Gan Simple Flow Model
Detailed Resonator Detatled Kinetics Detailed Mixing
cw Premixed
TYPE Geometrical Pulsed Scheduled Mixing
Physical HF. DF ° Other
Other
Standing Wave Annular. Radually Flowing Cylindrical. Radiaily Flowing
Ring
Transversely Flowing Reclangular. Linearly Flowing
GEOMETRY
Compact Othar Other
Annular
{Transverse Dimension) 10 10
GRID DIMENSION 1D 2D 20
20 30 3D
Cartesian Cantesian Canesian
COORDINATE SYSTEM Cylindrical Cyhndncal Cylindncal
QOther Other Other
Misalignments Single Line @ | Laminar Flow
i
FEATURES MODELED Abetrations Multihing @ | Turbulent Fiow
L

Far-Field Performance
Other

Line Broadening
Other

Shocks
Other
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\ CODE SUMMARY SHEET CODE NAME: BLAZE IV

ORIGINATOR/KEY CONTACT:
Name: 5. W. Zelazny Phone:__{716) 297-1000
Organization: Bel1 Aerospace Textron
Address: __P.0Q. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:__2-D mixing code with general
chemistry. (See appendix C, table 1).

o

AVAILABLE DOCUMENTATION:

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan S'mpte Fiow Model
Detaled Resonator Detailed Kinetics @ | Detadted Mixing
cw Premixed
TYPE fcomelncal Pulsed Scheduled Mixing
h
vsical HF. DF @ | Other
Other
Standing Wave Annular. Radially Flowing Cyhndrical, Radally Flowing
GEOMETRY Ring Transversely Flowing Rectangular. Linearly Flowing
Compact Other Other
Annular
(Transverse Dimension) 10 10
GRID DIMENSION 10 2D @20
f 20 3D 3D
’ Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cyhndncal Cybndncal Cylindnicat
1 Other Other Other
E Misalignments Single Line @ | Larminar Flow
Aberrat \
FEATURES MODELED perrations Muitiline ® | Turbutent Flow
Detformable Mirrors Line Broadening Boundary Layer
Far-Field Performance Other Shacks
Other Other
1




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:

Name:

S. W. Zelazny

COOE NAME:

BLAZE V

Organization:

Address:

Bell Aerospace Textron

1
Phone.___(716) 297-1000

P.0. Box 1, Buffalo, New York- 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
_code used for nozzle, fluid, and thermal analysis.

2-D mixing finite difference

{See appendix C,

table 1).

AVAILABLE DOCUMENTATION:

CATEGORY

OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Satursted Gan Simple Flow Model
Detailed Resonator Detailed Kinetics Detailed Mixing
s cw Pramixed
e
TYPE o eometrical Puised Scheduled Mixing
h t
ySica HF. DF Other
Other
Standing Wave Annular. Radially Flowing Cylindnical. Radially Flowing
GEOMETRY Ring Transversely Flowing Rectangular. Linearly Flowing
Compact Other Other
Annular
(Transverse Dimensiont 10 10
GRID DIMENSION 10 20 2D
20 30 3D
Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cytindricai Cytindrical Cylindricai
Other Other Other
Misalignments Single Line Laminar Flow
FEATURES MODELED Aberrations Multtine Turbulent Flow
Deformable Mirrors Line Broadening Boundary Layer
Far-Field Performance Other Shocks
Other Other
- P, Py o . - -
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CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: 5. W. Zelazny

CODE NAME:

BLAZE VI

Phone:

(716) 297-1000

Organization:

Address:

Bell Aerospace Textron

P.0. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

3-D optics and mixing code using finite difference, FFT, and rotational

nonequilibrium models for optics and fluid analysis.

table 1).

(See appendix C,

AVAILABLE DOCUMENTATION:

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simpie Saturated Gan Simpte Flow Modei
Detaited Resonator Detared Kinetics Oetaiied Mizing
cw Premixed
TYPE Saom""c.l Pulsed Scheduied Mixing
hysical HF. DF Other
Other
Standing Wave Annutar Radially Flowing Cvylindrical Radially Flowing
GEOMETRY Ring Transversely Fiowing Rectanguiar Linearty Flowing
Compact Other Other
Annular
(Transverse Oimension) 10 10
GRID DIMENSION 10 20 20
20 30 3o
Cartesian Cartesian Cartesan
COORDINATE SYSTEM Cytindrical Cyhndncal Cyhndncat
Other Other Other
Misahgnments Single Line Laminar Flow
FEATURES MODELED A"’"'"°"l’ " Multiline Turbulent Flow
Deformable Mirrors Line Broadening Boundary Laver
Far-Fietd Performance Other Shocks

Other

Other




CODE SUMMARY SHEET CODE NAME: BLIST

ORIGINATOR/KEY CONTACT:
Name: R. _Hughes/D. Haflinger/H. W. Behrens ppone_ (213) 536-2757
Organization: __TRW DSSG
Address: _R1/1038, One Space Park, Redondo Beach, California 90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE: ___BLIST (Boundary Layer Inte-

—gral Solution Technigue) calculates nonsimilar development of 2-0 or
_axisymmetric compressible laminar boundary layers with wall heat transfer.

AVAILABLE DOCUMENTATION: __Internal Report: "A Description of the Laminar )

Integral Boundary Layer Model," TRW Report, August 1977. \

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gain Simpie Flow Model
Detaiied Rasonator Detailed Kinetics Detaiied Mining
cw Premixed
TYPE Geometrical Puised Scheduied Mixing
Physical HF. DF Other
Other
Sanding Wave Annular. Radiaily Flowing Cvitngnica? Radially Flowing
Ring
Transversely Flowing Rectangutar. Linearly Flowing
GEOMETRY Compact
Other Other
Annular
{Transverse Dimension) 10 10
GRIO DIMENSION 10 20 20
20 o o
Cartesian Cartasian Cartesian
COORDINATE SYSTEM Cylindnical Cylindrical Cyhindrical
Other Other Other
Misshgnments Single Line Laminar Flow
Aberrat, . T ]
FEATURES MODELED Db' e, IOI:! " Muttiline urbulent Flow
eformabile Mirrors Line Broadening Boundary Layer
Far-Finid Performance Shocks
Other

Other

Other




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: Paul E. Fileger

CODE NAME: ] CLOQ

Phone.__(305) 840-6643

Organization:
P.0. Box 2691, MX-R48, West Palm Beach, Florida 33402

Address:

United Technologies Research Center

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

The CLOQ code was developed to analyze linear chemical laser systems

. ional i1ibrium kinetics, _

AVAILABLE DOCUMENTATION: _R. J. Hall, “"Rotational Nonequilibrium and Line-
Selected Operation in CW DF Chemical Lasers," IEEE JQE, Vol QE-12, p 453

CATEGORY
QOPTICS [}
ATTRIBUTE KINETICS GASDYNAMICS
None None None
LEVEL Simpie Fabry Perot Simple Saturated Gain Simple Flow Model
® | Derated Resonator @ | Oetatled Kinencs @ | Detailed Mixing
& : L4 cw Premixed
eometnca
TYPE ' Pulsed ! ® | Scheduled Mixing
@ | Physical HF. DOF
Other
Other
. Standing Wave [ ] Annular. Radially Flowing @ | Cvlindnical. Radiatly Flowing
® | Amng Transversely Flowin [ .
GEOMETRY ® | compact [ J ransversely Flowing ectangulsr, Linearly Flowing
P Other Other
@® | Annular
(Transverse Dimension) @® |10 ®|10
GRIODIMENSION | @ | 1D 20 20
20 30 3D
@ } Caneman @ | Cartesian @ | Cartesian
COORDINATE SYSTEM Cylindrnical Cylindncat ® | Cyhndncal
Other Other Other
@ | Misahignments @ | Singe Line @ | Laminar Flow
FEATURES MODELED : A“"’"°':’ ® | Multitine ® | Turbuient Flow
Deformable Mirrors PY Line Broadering Boundary Layer
@ | Far-Fieid Pertormance Other Shocks
@ | Other @ | Other
b . .
- L -“ . - .
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CODE SUMMARY SHEET CODE NAME: €LOQ3D

ORIGINATOR/KEY CONTACT:
Name: Paul E. Fileger Phone: {305) 840-6643
Organization: ___United Technologies Research Center
Address: __P.0. Box 2691, MS-R-48, West Palm Beach, Florida 33402
PRINCIPAL PURPOSE AND APPLICATION OF CODE:____ CLOQ3D is an input scheduled
code for analyzing WEL chemical lasers using wave optics coupled to rota-
tional nonequilibrium kinetics or to equilibrium kinetics (HF or DF).

o TTemRT L L TRE AR TR TETE T T

AVAILABLE DOCUMENTATION: _User's manual to be published in February 1980.

CATEGORY
OPTICS KINETI GASOYNAMICS
ATTRIBUTE cs ©
None None None
LEVEL Simple Fabry Perot Simple Saturated Gamn Simple Flow Model
. @ | betaed Resonatar @ | Detaiied Kinetics @ | Detaited Mixing
]
\ G \ ® | cw Premixed
¢ e ¢
. TYPE on °m""c‘ Puised @ | Scheduted Mixing
1 o ysica ® | HF OF Other
Other
l\ @ | Standing Wave ® Annular. Radnaly Flowmng ® Cyhndrnical Radially Flowing
GEOMETRY ® 2'"9 @ | Transversaly Flowing @ | Rectangular. Lineariy Flowing
] ompact Other o
ther
@ | Annular
f {Transverse Dimension) ® )10 @ |10
GRID DIMENSIGN 10 @] 20 20
®|20 30 30
@ | Cartesian @ | Cartesian @ | Cartesian
COORDINATE SYSTEM | @ | Cyhindrical @ | Cylindrical @ | Cyhindricat
3 @ | Other Other Other
[ 1
i @ | Misahignments ® | Singie Line @ | Laminar Flow
FEATURES MODELED [ ] :b:nmons " ® | Multiine @ | Turbulent Flow
® elormable Mirrors @ | Line Broadening Boundary Laver
] @ | Far-Fietd Parformance @ | omer Shocks
@ | Other @ | Other




CODE SUMMARY SHEET CODE NAME: CLSLGM*

ORIGINATOR - KEY CONTACT:
Name: _Peter R. Carlson/Robert E. Hodder pnone . (305) 283-3380

Organization. _SCience Applications [nc.
Address: _ 201 SW Monterey Rd., Suite 30, Stuart, Florida 33494
PRINCIPAL PURPOSE AND APPLICATION OF CODE. ___Assess optical performance of

MIRACL device before, during, and after acceptance testing
Essentially same theory/formalism developed by Szijklas
and Siegman for the Pratt & Whitney SOQ codes.

AVAILABLE DOCUMENTATION. _ "Chemical-Laser Scaling - Law Gain Model

Analysis.” P. Carl | R der. SAL I cal 0
—Fiokleman and J, Stregack (September 25, 1979),

CATEGORY
OPTICS KINET)
ATTRIBUTE NETICS GASOYNAMICS
None None None
LEVEL S.mple Fabry Perot @ | S'mote Satucsted Gan S.mpie Flow Mode!
Detaied Resonator Detared Kinet.cy Detauned Mining
® | cw -
Geometrnical Puised remised
Type e vise Scheduied Miaing
sica
v @ | wF OFf Other
Other
Standing Wave Annular Radially Flowing Cytingrical Ragia  Flowing
R
GEOMETRY ‘e [ ] Transversely Flowing Rectanguiar Linearly Flowing
Compact Other Other
Annylar
iTransverse Dimension) 1D 10
GRID DIMENSION "D @20 20
20 30 3D
Cartenian @ | Cartesan Cartesian
COQRDINATE SYSTEM Cylindrical Cylindrnical Cviinanicat
Other Other Other
Misalhignments Y Single Line Lamingr Flow
t
FEATURES MQOELED Aberratons l Multifine Turbulent Fiow
Detformable Mirrors | Line Broadening Boundary Layer
Fac Fiald Performance Other Shocas
Other Other

*Chemical-Laser Scaling - Law Gain Model
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CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Namae: S. W. Zelazny

CODE NAME: | _CNCDE

Organization:

Bell Aerospace Textron

Phone:_(716) 297-1000

Address: __P.0. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

1-0 flow analysis code analysis of combustor, nozzle, cavity, diffuser

and ejectors.

(See appendix C, table 1).

AVAILABLE DOCUMENTATION:

Oetormabie Mirrors
Far Field Pertformance
Other

Line Broademing
Other

CATEGORY
OPTICS KINETICS GASDYNAM!
ATTRIBUTE ¢ cs
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan Simple Flow Moget
Detaites Resonator Detailed Kinencs Detailed Mixing
6 cw Premixed
trecal
TYPE P eometrca Puised Scheduled Muung
h i
yscs HF DF Other
Other
Standing Wave Annular, Radially Flowing Cvhingrical Raadaty Flowing
R
GEQMETRY Cm:‘ . Transversely Flowing Rectangular Lineatly Fiowing
ompac Other Other
Annular
iTransverse Oimension: 10 10
GRID DIMENSION 10 20 20
20 30 30
Cartesian Cartesian Cartesian
COORDINAYE SYSTEM Cvlindncal Cylindncai Cyhndrcal
Other Other Gther
Misahignments Single Line Laminar Flow
A
£EATURES MODELED perrations Multine Turbulent Flow

Boundary Laver
Shocks
Otner




CODE SUMMARY SHEET coDE NaMme:| _ COMOC-SA

ORIGINATOR/KEY CONTACT:
Name: _S. W. Zelazny Phone.__(716) 297-1000
Organization; __Bell Aerospace Textron
Address: ___P.0. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
2-D finite element code for the structural analysis of combustor, nozzle
and optics. (See appendix C, table 1.)

e s i g2

AVAILABLE DOCUMENTATION:

CATEGORY
QPTICS KINETICS GASDYNAMICS 1
ATTRIBUTE B
None None None
LEVEL Simple Fabry Perot Simpie Saturated Gain S.mple Flow Modet
Detailed Resonator Detailed Kineucs Detalled Mixing .
p
6 cw Premixed !
eometrical
TYPE . tica Puised Scheduled Mixing
h ]
ysica HF OF Other
Other
Standing Wave Annular Radiaily Flowing Cylindrical Radiaily Flowing
Ring
GEOMETRY Transversely Flowing Ractanguiar Linearty Flowing
Compact Other Other
Annutlar
tTransverse Dimension) 10 10
GR!D DIMENSION 1D 20 20
20 3D 3D
Cartesian Cartestan Cartesian
COORDINATE SYSTEM Cvylindnical Cylhindrical Cyhndrnical
Othee Other Other
Misaiignments Single Line Laminar Flow ;
A
FEATURES MODELED ":"‘"'""’ Multiine Turbulent Flov {
Detormabile Nhurrnrs Line Broademing Boundary Layer
Far Field Pertormance Other Shocks
Other Other




CODE SUMMARY SHEET CODE NAME: COMOC-TA

ORIGINATOR /KEY CONTACT: ,
: Name: _S. W. Zelazny Phone-__716) 297-1000 i
3 Organization: _Be11 Aerospace Textron

Address: __P.0. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
2-D thermal analysis {finite element) code used to analyze combustor,
nozzle, and optics. (See appendix C, table 1.)

AVAILABLE DOCUMENTATION:

Deformable Mirrors
Far Field Performance
Other

Line Broadening
Other

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan Simpie Flow Model
Detailed Resonator Detailed Kinetics Detailed Mixing
s cw Premuxed
l
TYPE o eometnca Pulsed Scheduled Mixing
h i
ysied HF. OF Other
Other
Standing Wave Annular. Radially Flowing Cytindrical. Radially Flowing
GEOMETRY 2::’: st Transversely Fiowing Rectangular Linearly Flowing
pac Other Qther
Annular
{Transverse Dimension) 10 10
GRID DIMENSION 10 20D 20
20 30 30
Cartestan Cartesian Cartesian
COORDINATE SYSTEM Cylindrical Cylindncal Cylindrical
Other Other Other
Misalignments Single Line Larminar Flow
FEATURES MODELED Aberrations Multihine Turbulent Fiow

Boundary Laver
Shocks
Other




COMOC-20NS

CODE SUMMARY SHEET CODE NAME

ORIGINATOR/KEY CONTACT:
Name: S. W. Zelazny Phone ____(716) 297-1000
Organization: Bell Aerospace Textron
Address: P.G. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

2-D finite element mixing code

with simple chemistry used for cavity and diffuser/ejector analysis (See

appendix €. table 1).

AVAILABLE DOCUMENTATION:

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan Simple Fiow Model
Detaved Resonator Detaled Kinetics «- @ [" Ditared Mixing
s cw Premixed
e trical
TYPE o omenca Pulsed Scheduled Mixing
)
ysica HF. OF [ ] Other
Qther
Standing Wave Annular, Radially Flowing Cvlindncal Radially Flowing
Ring T Iy 1 R lar Linearly Fi
GEOMETRY Compact ransversely Flowing ectangular Linearly Flowing
P Other Other
Annuiar
(Transverse Dimension) 10 1D
GRID DIMENSION 10 20 ® |20
20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cyhndnical Cylindnical Cyhindnical
Other Other Other
Misahgnments Single Line ® | Lamminar Flow
Aberrations . | F
FEATURES MODELED o " o Multiline ® | Turbulent Flow
; eformabie Mirrors Line Broadening Boundary Layer
ar-Fieid Performance Other Shocks
Other Other




CODE SUMMARY SHEET CoDE NAME: | __COMOC-3DPNS
ORIGINATOR/KEY CONTACT:
Name: S. W. Zelazny Phone _t716) 297-1000

Organization: Bell Aerospace Textron

Address: _P.0. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

3-D mixing code, finite element with simple chemistry used for combustor

and cavity analysis (See appendix C, table 1.)

AVAILABLE DOCUMENTATION:

CATEGORY
OPTICS KINETICS GASOYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gain Simple Flow Model
Detailed Resonator Detailed Kinetics ® | Detaited Mixing
6 cw Premuaed
eometrical
TYPE N . Pulsed Scheduled Mixing
hysica
v HF. DF o Other
Other
Standing Wave Annular, Radally Flowing Cvlindrical Radrally Fiowing
R
GEOMETRY c:: act Transversely Flowing Rectanguiar Linearly Flowing
P Other Other
Annular
(Transverse Dimension) 10 10
GRID DIMENSION 10 20 20
20 3o ® |30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cytindrical Cylindr:cal Cyhindrecal
Other Other Other
I
Misatignments Single Line : Laminar Flow
Aberrations [}
FEATURES MODELED our ' o Multiline Turbutent Flow
etormable Mirrors Line Broadening @ | Boundary Laver
Far Fieid Performance Shocks
Other
Other ® Other
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CODE SUMMARY SHEET CODE NAME: CROQ

ORIGINATOR/KEY CONTACT:
Name: Donald L. Bullock Phone:__(213) 535-3484

Organization: TRW DSSG
Address: __R1/1162 One Space Park, Redondo Beach, California 90278

'‘PRINCIPAL PURPOSE AND APPLICATION OF CODE:
Models HSURIA and ring_resonator with mode rotation. Intended to be a
resonator design code for maximizing focusability and power of output

beam as a function of gain generator and resonator parameters.

AVAILABLE DOCUMENTATION: Planned. Annual Laser Model Studies (final report

for axicon theory, aligned and misaligned).

CATEGORY
3 ATTRIBUTE OPTICS KINETICS GASDYNAMICS
‘
* None ! None None
LEVEL Simple Cabry Perot Simple Saturated Gain Simpie Flow Model
@ | Detailed Resonator @ | Detailed Kinetics @ | Detaled Mixing
e
X Geometrical ¢ :::Ised Premixed
3 TYPE ® /| Physical ® | vr oF [ Scheduled Mixing
Other .
Other i
® | Standing Wave [ ] Annular. Radially Flowing @ | Cyiindrical Radially Flowing ; ‘
GEOMETRY : Zl::pa“ Transversely Flowing Rectangular. Linearly Flowng 1 ;
Other Other §
@ | Annular :
Transverse Dimenston) ® |10 ® |10 1
GRID DIMENS!ION ® 10 ®| 20 20
@®|20 30 30
Cartesian Cartasian Cartesian
COORDINATE SYSTEM [ @ | Cyhindncal @® | Cyhndrcal ® | Cvindncal
Other Other Other
@ | Misaugnments Single Line Laminar Flow
FEATURES MODELED | @ | APerratons @ | Mulvine Turbulent Flow
l Detormabte Mirrors PY Line Broadening Boundary Layer
@ | Far Fieid Pertormance Other Shocks
[ ] O(h.o.av ® Other




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:

Name:

Captain Ted Salvi

DENTAL

CODE NAME:

Phone:

(505) 844 -0721

Organization:
Address:

Air Force Weapons Laboratory

AFWL/ALR, Kirtland AFB, New Mexico 87115

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

Laser kinetics calculations with strip unstable resonator.

Can select

COQ. HF/DF, or KrF kinetics.

AVAILABLE DOCUMENTATION:

None

—
CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gain @ | simple Flow Moget
@ | Detaded Resonator @ | Detalled Kineucs Detailed Mixing
G g cw o Premixed
t 1]
eometnca ® Pulsed Scheduted Miring
TYPE ® | Physical @® | HF. OF
: Other
[ ] Qther
¢ Standing Wave Annular, Radially Flowing Cylindnical. Radially Flowing
Ring
GEOMETRY ® | Compact Transversely Flowing @ | Rectangular Linearly Flowing
P Other Other
Annular
iTransverse Dimension) 10 o 10
GRIDDIMENSION | @ [ 1D 20 20
20 30 3D
Cartesian Cartesian @ | Cartesian
COORDINATE SYSTEM | @ | Cvhindncal Cylindrical Cyhndrical
Other Other Other
: Misalignments ® | Single Line @ | Ltaminar Flow
FEATURES MODELED Aberrauons Multne Turbulent Flow
Deformable Mirrars Boundary Layer
Line Broadening
@ | Far-Field Performance Other Shocks
@ | Other [ ] Other

ik claaih




%

)

CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: __M. Epstein

CODE NAME:

DESALE-5

(213) 648-6861

Organization:

Phone:

Aerophysics Laboratory, The Aerospace Corporation

Address: _P.0. Box 92957, Los Angeles, California 90009

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

Calculation of CW and pulsed chemical laser performance.

AVAILABLE DOCUMENTATION: DESALE-5:

A Comprehensive Scheduled Mixing

Mod CW Chemical er, M. Epstein, Aerospace Corporation_ Report
SAMSO-TR-79-31, May 1, 1979. User Manual, SAMSO TR-75-60, W. D. Adams,
et al, February 20, 1975.
CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL @ | Sumple Fabry Perot Simple Saturated Gain Simpie Flow Modet
Detaited Resonator @ | Detaied Kinetics @ | Detailed Mixing
° L4 cw Premixed
TYPE PGeome"lcal ® Putsed [ ] Scheduled Mixing
hysical [ ] HF. DF Other
® | Other
Standing Wave Annular. Radiaily Flowing ® Cvlindrical. Radially Flowing
GEOMETRY Zm: act Transversely Flowing [ ] Rectangutar Linearly Flowing
ome Other ® | Other
Annular
(Transverse Dimenstont 10 @D
GRIO DIMENSION 10 20 20D
20 30 3D
® | cartesian @ | Cartasian @ | Cartesian
COORDINATE SYSTEM Cylindrical Cyitndnical Cyhndncal
Other Other Other
Misalignments ® | singte Line ® | Laminar Flow
FEATURES MODELED Aperraons @ | Muitiine ® [ Turbuient Flow
Deformable Mirrors PY Line Broadening @ | Boundary Laver
Far.Field Parformance @ | Other Shocks
Other @ | Other

T e
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CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: _S. W. Zelazny

CODE NAME:

DIFF-2

Organization:

Address:

Bell Aerospace Textron

Phone:__(716) 297-1000

P.0. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

>p bl ) led to mixi L ot FFT
Used : ; S % C le 1)

AVAILABLE DOCUMENTATION:

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
Norne None None
LEVEL Simple Fabry Perot Simpie Saturated Gain Simple Flaw Madet
Detailed Resonator Detarled Kinetics Detaiied Mixing
cw Premixed
TYPE Geometrical Pulsed @ | Scheduled Mixing
Physicat HF. DF Other
Other
Standing Wave Annutar, Radally Flowing Cyhndnical, Radially Flowing
Ring
GEOMETRY Compact Transversely Flowing Rectangular. Linearly Flowing
s Other Other

Annular
(Transverse Dimension) 10 10

GRID DIMENSION 10 20 [ ) 20
20 30 30
Cartesian Cartesian Cartesian

COORDINATE SYSTEM Cylindrical Cylindricat Cylindncal
Other Other Other
Misalignments Single Line ® Laminar Fiow
£l
FEATURES MODELED Aberrations Muttilie ® | Turbutent Flow

Deformabie Mirsors
Far -Freld Performance
Other

Line Broadening
Other

Boundary Laver
Shocks
Othet




CODE SUMMARY SHEET CODE NAME:| _DIFF-3

ORIGINATOR/KEY CONTACT:
Name: —S. W. Zelazny Phone._ (716} 297-1000
Organization: _Bell Aerospace Textron
Address: ___P.0. Box 1, Buffalo, New York 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

AVAILABLE DOCUMENTATION:

CATEGORY
QPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabey Perot Simple Saturated Gan Simple Flow Modei
@ | Oetaed Resonator Detasled Kinetics @ | Detaled Mixing
cw Premixed
TYPE Geometrical Pulsed ® Scheduled Mixing
P ]
[ ] hysica HF. DF Other
Other
Standing Wave Annular, Radially Flowing Cyhindrical. Radialty Fiowing
GEOMETRY Ring Transversely Flowing Rectanguiat Linearly Flowing
t Compact Other Other
Annuiar
tTransverse Dimension) 1D 1D
GRID DIMENSION 10 20 2D
@20 3D ® |30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cylindnical Cylingnical Cyhindnical
Other Other Other
Misalignments Single Line @ | Laminar Fiow
FEATURES MOOELED Ab:uanon's Muttihne ® Turbulent Fiow
Deformable Mirrors Line Broadening Boundary Laver
‘ Far Field Performance Other Shocks
Other Other

e



CODE SUMMARY SHEET CODE NAME: | _ELNWD2
ORIGINATOR/KEY CONTACT:
Name: ___\hhﬂ_ﬂmmd Phone: (213) 648-7391

Organization: _1he Aerospace Corporation
Address: P.0. Box 92957, Los Angeles, California 90009

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

Computer transverse eigenmodes of bare annylar resopators, Simple gain
—aadel tp be added

AVAILABLE DOCUMENTATION: __None

3 CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan Simple Flow Mode!
@ | Detailed Resonator Detated Kinetics Detailed Mixing
cw Premixed
TYPE Geometrical Pulsed Scheduled Mixing
® | Physical HE. DF Other
Qther
® [ Standing wave Annular, Radially Flowing Cylindnical Radally Flowing
Ring
Transversely Flowing Rectangular. Linearly Flowing
GEOMETRY Compact o
ther Other
Annular
(Transverse Dimension} 10 10
GRID DIMENSION 10 20 20
® 20 3D 3D
Cartesian Cartesian Cartenan
COORDINATE SYSTEM | @ | Cvlindnical Cyhindncsi Cvlindrical
Other Other Other
Misahignments Single Line Laminar Flow
[3
FEATURES MODELED Aberrations Multitine Turbutent Flaw
Deformable Mirrors Boundary Laver
Line Broadening
Far-Fiald Performance Shocks
Other
Other Qther




CODE SUMMARY SHEET CODE NAME: | _GASSER

o e

ORIGINATOR/KEY CONTACT:
Name: 0. Haflinger/P. Lohn
Organization: _TRW_DSSG
Address: R1/1038, One Space Park, Redondo Beach, California 90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
Inviscid f1 I . I hod of cl s I ¢
heat rel It i | £ ity fl {th heat rel efini .
shroud contours flow conditions at end of cavity, etc. §

Phone: (213) 536-1624

AVAILABLE DOCUMENTATION: _None

CATEGORY
OPTICS KINETIC GASDYNAMICS
ATTRIBUTE s
None None None
LEVEL Simple Fabry Perot Simple Saturated Gain Simple Flow Model
Detaied Resonator Detarled Kineucs Detailed Mixing
s cw Premixed
t 1
TYPE P:ome ‘"C’ Pulsed Scheduled Mixing
ysica HF DF Other
Other
Standing Wave Annular. Radially Flowing Cylindrical. Radially Flowing
GEOMETRY Aing Transversely Fiowing Rectangular. Linearly Flowing

Compact Other Other
Annvular
(Transverse Dimension) 10 10

GRID DIMENSION 10 20 20
20 3o 30
Cartesian Cartesian Cartesian

COORDINATE SYSTEM Cylindnical Cytindnicat Cylindncal
Other Other Other
Misahgnments Single Lina Laminar Flow
A at10:
FEATURES MOODELED berrations Multihine Turbutent Fiow

Deformabie Mirrors
Fae Field Pertarmance
Other

Line Broadening
Other

Boundary Layer
Shocks
Other

e T
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CODE SUMMARY SHEET

ORIGINATOR /KEY CONTACT:
Name: _Kerry E. Patterson

CODE NAME:

GCAL

Phone_(404) 955-2663

Organization: SCience Applications, Inc.
Address: 0000 Powers Ferry Road, Atlanta, Georgia

30339

PRINCIPAL PURPOSE AND APPLICATION OF CODE: _10_Provide extremely efficient
single-line gain algarithm which is anchored to available data base for

nozzle being studied.

Used with SAIGD.

AVAILABLE DOCUMENTATION: _HF Laser Subsystem Technology Assessment (DARPA
Interim Report), Science Applications, Atlanta, Georgia, July 1979, Section 3.

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None . None
LEVEL Simple Fabry Peray Simple Satucated Gan Simpie Flow Modet
Detadod Resonator @ | Oetaed Kinencs Detared Mixing
. cw Premaed
1
TYPE :'eo'“ﬂ"'C‘ Pulsed Scheduied Mixing
+
hysica HF DFf Other
Other
Standing Wave [ ] Annular Radiaily Fltowing Cvhindricat Rasany Flowing
GEOMETRY ::: . @ | Transversely Flowing Rectanguliar Linearly Flowing
pac Other Other
Annylar
ITransverse Dimension) 10 10
GRID DIMENSION \D @ ]z20 20
20D 30 3D
Cartesian ® Carteman Cartesian
COORDINATE SYSTEM Cyhndrical ® Cyhingrical Cylindrical
Other Other Other
¥
Misalignments ® Single Line Laminar Flow
Aperrations Yurbulert Flo
FEATURES MODELED ' Multiline urbu v
Detormable Mirrors Boundary La ¢
[ ] Line Broadening
Far-Field Performance Shocks
Other
Other Other




CODE SUMMARY SHEET

ORIGINATOR ‘KEY CONTACT.

Name:

Carl M. Wigqins

—

GENRING

CODE NAME. I

Phone

Organization:

The BDM Corporation

(505) 848-5000

Address: 18301 Randolph Road, S.E., Albuguergue, New Mexico 87106

PRINCIPAL PURPOSE AND APPLICATION OF CODE: Models ring resonators ytilizing
I : ) . - . : - off .
e : 2l filter; I 1 I :

{scraper) aperture self-imaging.

AVAILABLE DOCUMENTATION: _GENRING: 3 computer code for Modeling Cylindri-

cal Unstable Ring Resonators With Internal Reflecting Axicons, BDM/TAC-

_79-152-1R, The BOM Corporation, May 1, 1979

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None ® | None
LEVEL Simple Fabry Perot Simple Saturated Gain Simpie Fiow Mode
@ | Detavtey Resonator Detailed Kineucs Detaied Mixing
cw Premixed
Ge |
TYPE o ometmca Pulsed Scheduied Mixing
h
® ysical HF. DF Other
Other
Standing Wave Annular, Radial  Flowing Cylinancal Radially Flowing
GEOMETRY o Ring Transversely Flo.ving Rectanguiar Linearty Flowirg
® | Compact Other Other
@ | Annuiar
(Transverse Dimansion) 10 10
GRIO DIMENSION ® |0 20 20
20 30 3p
Cartesian Cartesion Cartesian
COORDINATE SYSTEM | @ | Cvbnancal Cyhndncal Cylindncat
Other Othe* Other
Misalignments Single Line Laminar Fiow
A
FEATURES MODELED °:'""'°"’ Muttihne Turbutent Flow
Datormanie Mirrors Line Broadening Boundary Laver
@ | Far Fierd Parformance Other Shocks
@ | Other Other

eIy ko
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CODE SUMMARY SHEET

ORIGINATGOR KEY CONTACT:

Name:

D. W. Lankford

CODE NAME.

GIM

Phone

(505) 844 -9836

Organization.
AFWL/ARAC, Kirtland AFB, New Mexico 87117

Address:

Air Force Weapons Laboratory

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
Will eventually combine multidimensional viscous diffusing,

analysis.

Laser cavity and nozzle

time-dependent flows with the chemical kinetics capabilities of ALFA and

APACHE codes.

AVAILABLE DOCUMENTATION:

To_become available,

CATEGORY
OPTICS KINETICS GASOYNAMICS
ATTRIBUTE
@ | None None None
LEVEL Simple Fabry Perot Simple Saturated Gain Simple Fiow Model
Oetailed Resonator Detailed Kinetics [ ] Detailled Mixing
G cw Premixed
|
TYPE sometrica Pulsed @ | Scheduled Mixing
Ph
ysical MF_ DF Other
Qther
Standing Wave Annular, Radiaily Flowing @ | Cytindrical Radially Flowing
GEOMETRY Ring Transversely Flowing @ | Rectangular Linearly Flowing
Compact Other Other
Annular
(Transvarse Dimension) 10 @ |10
GRID DIMENSION 1D 20 [ ] 20
20 3o ® {30
Cartesian Cartesian @ | Cartesian
COORDINATE SYSTEM Cylindnical Cyhindrical ® | Cyhindncal
Other Other Other
Misahgnments Single Line @ | tammnar Flow
FEATURES MOO(' D ‘b;’"""’“’ Mutbime @ | Turbuient Flow
b
Deformable Mirrors Line Broadening ® Boundary Laver
Far Field Performance Other [ ] Shocks
Other @ | Other Recirculating
XA g < s -




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:

Name: R, Hughes/D, Haflinger/H, W. Behrensphone — (213) 536-2757

Organization:

Address:

JRW DSSG

CODE NAME:| _GLADY _

R1/1038, One Space Park, Redondo Beach, California 90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

and in cavity.

AVAILABLE DOCUMENTATION: __None

CATEGQRY
OPTICS KINETICS GASOYNAMICS
ATTRIBUTE
None None None
LEVEL Simpie Fabry Perot Simple Saturated Gan Simple Flow Model
Detailed Resonator Detailed Kinetics Detaded Mixing
cw Premixed
t 1l
TYPE SEQ’"G nea Pulsed Scheduled Mixing
h 1
ymea e oFf Other
Other
Standing Wave Annular Radiailly Flowing Cylindricat Radiaily Flowing
Ring
GEOMETRY c Transversety Flowing Rectangutar Linearly Flowing
omepact Other Other
Annular
{Transverse Dimension) 10 10
GRID DIMENSION 10 20 20
20 30 3D
Cartesian Cartesian Cartes:ian
COORDINATE SYSTEM Cylindncal Cylindrical Cyhinduical
Other Other Other
Misaiignments Singte Line Lamunar Fiow
FEATURES MODELED Aberrations Mutthine Turbutent Flow

Detformable Mirrors
Far-Field Performance
Other

Line Broadening
Other

Boundary Laver
Shocks
Other




CODE SUMMARY SHEET CODE NAME:| _GOAD

ORIGINATOR/KEY CONTACT:
Name: _S. W. Zelazny Phone._ (716} 297-1000

Organization: _Bel1l Aerospace Textron
Address: P.0. Box 1, Buffalo, New York 14240
PRINCIPAL PURPOSE AND APPLICATION OF CODE:

— _Resonator analysis code., (See appendix C, table 2),

E
]
AVAILABLE DOCUMENTATION:
CATEGORY
OPTICS KINETICS GASDYNAMICS
L ATTRIBUTE
None @ | None @ | None
. LEVEL Simpie Fabry Perot Simple Saturated Gan Simple Fiow Model
Qetalled Resonator Detailed Kinetics Detalled Mixing
Py cw Premixed
Geometrical
TYPE o ° nea Pulsed Scheduted Miaing 1
hysical
ysica HF. DF Other
Other
Standing Wave Annular. Radially Flowing Cyhindncal Radially Flowing
R
GEOMETRY C::\ st Transversely Flowing Rectangutar. Linearly Flowing
pac Other Other
[ ] Annutar
{Transverse Dimension) 10 1D
GRID DIMENSION 10 20 20D
® |20 30 30
Cartesian Cartestan Cartesian
COORDINATE SYSTEM { @ | Cvhndncal Cylindncal Cyhndncat
Other Other Other
l
Misalignments Single Line Laminar Flow
A
i FEATURES MODELED | @ | ADerranons Multiine Turbulent Flow
! Detormable Mirrars Line Broadening Boundary Laver
! Far Fiaid Performance Other Shocks
Oiher Other




CODE NAME: GOPWR

CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: ___Tien Tsai Yang/J. K. Hunting Phone__{(213) 884-3346

Organization: __Rockwell International/Rocketdyne Division

Address: 6633 Canoga Avenue, Canoga Park, California 91304

PRINCIPAL PURPOSE AND APPLICATION OF cODE: _Predict optical performance of
CW chemical lasers, identify physical parameters affecting power extraction

fici ) ) A1 FGOPHR)

AVAILABLE DOCUMENTATION: __ GOPWR: A Computational Program to Calculate

—the Performance of CW Chemical Lasers, AFWI -TR-79-142

CATEGORY
OPTICS KINETICS GASDYNaAM!
ATTRIBUTE s
None None None
LEVEL Simpie Fabry Perot Simple Saturated Gan Simpie Flow Modet
@ | Detaied Resonator @ | Detailed Kinetics Detaled Mixing
N cw Premined
Geometrical P
TYPE o Ph utsed Scheduled Mixing
sical
ve ® | HF DF QOther
[ ] Other
L4 Standing Wave [ Annutar. Radrally Flowing Cylindricat Radially Flowing
R
GEOMETRY C'“q Transversely Fiowing Rectanguiar Linearly Fiowing
b ompact Other Other
[ ] Annular
(Transverse Dimension) [ ] 10 'o
GRID DIMENSION ® | D 20 20
20 30 3D
Cartesian [ ] Cartesian Cartes:an
COORDINATE SYSTEM Cyhlindrical Cyhndrical Cyhndncal
Other Other Other
Misalignmants ® Single Line Lammac Flow
Aberratio
FEATURES MODELED :' atons ® | Multiine Turbuient Flow
Deformable Mirrors 'Y Line Broadening Boundary Laver
Far-Field Pertormance Other Shocks
® | Other Qthae

e e i o 2 R A
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CODE SUMMARY SHEET CODE NAME: GURDM

5
1 ORIGINATOR. KEY CONTACT:
: Name: __T. R. Ferquson and G. T. Worth Phone __(505) 848-5000
3 Organization: The BDM Corporation
4 Address1801 Randolph Road, S.E., Albuquerque, New Mexico 87106
3 PRINCIPAL PURPOSE AND APPLICATION OF cOoDE:__0Originally designed to model
X i i i i xperiments. Models base

cavity compact beam resonators with circular and mirrors and one or two

internal deformable mirrors.

A far-Tield code includes external deformable

mirror, tilt removal, optimim focus, etc.

AVAILABLE DOCUMENTATION:

General Unstable Resonator with Deformable

__Mirrors (Program GURDM), T. R, Ferguson, et al; The BDM Corporation,

BDM/TAC-79-193-TR, March 31, 1979.

CATEGORY
OPTICS
ATTRIBUTE KINETICS GASDYNAMICS
None None @® | None
LEVEL Simpie Fabry Perot Simple Saturated Gan Simple Flow Model
@ | Oetaled Resonator Detailed Kinetics Detailed Mixing
s . cw Premixed
eqmetrnca Pul
TYPE 0!l m ' uised Scheduled Mixing
vsica £
WF DF Other
Other
St w
L A anding Wave Annutar Radially Flowing Cylindrical Radially Flowing
n
GEOMETRY cl g Transversely Flowing Rectanguiar Linearly Flowing
L4 omeact Other Other
Annular
(Transverse Dimension) 10 1D
GRID DIMENSION 1D 20 2D
® |20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cvindncai Cyhndrical Cylindncal
Qther Other Other
Misalignments Single Line Lacunar Flow
A
FEATURES MODELED berrations Muttine Turbulent Flow

Detormabie Mirrors
Far Fietd Pertormance
Other

Line Broadening
Other

Boundary Laver
Shocks
Other
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CODE SUMMARY SHEET CODE NAME: HFGOPWR

5 - ORIGINATOR/KEY CONTACT:

Name: __J. K, Hunting/T. T. Yang Phone-___(213) 884-2370
Organization: __Rockwell International - Rocketdyne Division
Address: 6633 Canoga Avenue, Canoga Park, California 91304

PRINCIPAL PURPOSE AND APPLICATION OF coDe:__Calculational tool to study
_the performance of CW chemical lasers and the interaction with the gain
mediym, Uses geometric optics and quasi-1-D aerokinetics to model HSURIA

resonator. Also see GOPWR.

AVAILABLE DOCUMENTATION: __Rocketdyne Internal Letter G-SL-77-509, October
5, 1977 {theory); Rocketdyne Internal Letter G-0-78-937, January 24,
1978 (user manual).

CATEGORY
o OPTICS
ATTRIBUTE KINETICS GASDYNAMICS
None None None
LEVEL Simpie Fabry Perot Simple Saturated Gain Simple Flow Model
v @ | Detalled Resonator @ | Detailed Kinetics @ | Detarled Mixing
Y cw Premixed
@ | Geometrcal Puised
TYPE o \ [ ] Scheduled Mixing
ysica
e HF DF Qther
@® | Other
Standing W
L R 'ng Wave Annutar. Radiaily Fiowing @ | Cvhindrical. Radially Flowing
n
GEOMETRY "9 Transversely Flowing @ | Rectangular Linearly Flowing
@ | Compact
Other Other
. Annutar
(Transverse Dimension) ®j10 @ |0
GRID DIMENSION ®|0 20D 2D
20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM [ @ | Cvlindrical @ | Cvindrical @ | Cvhrdncal
Qther Other Other
'\:vsallgnmems Py Singla Line Laminar Flow
berrat
FEATURES MODELED ronons @ | Mutiine Turbutent Flow
(:eh:mable :Amou ® | Line Beoadening @ { Boundary Laver
1d P.
ar Field Performance Other Shocks
@ | Other [ ] Other
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CODE SUMMARY SHEET CODE NAME: HEOX

ORIGINATOR,/KEY CONTACT:
Name: __dJames 8. Moreno Phone._(505) 264-4259

Organization: __4212, Laser Projects Division, Sandia Laboratories
Address: Kirtland AFB, New Mexico 87117
PRINCIPAL PURPOSE AND APPLICATION OF CODE: __Predict oscillator and amplifier

‘ for Sandia Laboratories hydrogen flouride fusion 1 .

AVAILABLE DOCUMENTATION: ___AIAA paper 75-36, presented at AIAA 13th
Aerospace Sciences Meeting, Pasadena, California, January 20, 1975.

J. B. Moreno, author,

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None ® | None
LEVEL Simple Fabry Perot Simple Saturated Gan Simpie Fiow Modet
Detaded Resonator @ | Detaled Kinetics Detaned Mixing
cw Premixed
Geometrical
TYPE N " ® | Pulsed Scheduled Mixing
hysical . HF. OF Other
Other
Standing Wave Annular. Radiatly Flowing Cyhindrical Radially Flowing
GEOMETRY Z::\ act Transversely Fiowing Rectangular Linearty Flowing
pac Other Other
Annular
{Transverse Dimension; 10 10
GRID DIMENSION 10 20 2D
20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cylindncai Cylindrnical Cylindncal
Other Other Other
Misalignments Single Line Laminar Flow
Aperrations v
FEATURES MODELED o ® | Muitine Turbulent flow
0
eformabie Mirrors ® | LineBroadening Boundary Laver
Far Field Performance @ | ower Shocks
Other Other




CODE SUMMARY SHEET CODE NAME: IPAGOS
‘ ORIGINATOR/KEY CONTACT: *
Name: D- N. Manse]] Phone: (505) 848‘5000

Organization: __The BDM Corporation
Address: _1801 Randolph Road, S.E., Albuquerque, New Mexico 87106
PRINCIPAL PURPOSE AND APPLICATION OF CODE:__Geometric ray trace analysis
of general optical systems; can model nonlinear beam compactors of
reflaxicon, waxicon, and noneverting waxicon designs.

AVAILABLE DOCUMENTATION: __POLYPAGOS, Aerospace Report TR-0059 (6311)-1.
_Beam Compactor Design and Fabrication Program AFWL-TR-78-77. Geometric
Ray Analyses of HSURIA Prototypes, BDM/TAC-79-151-TR; POLYPAGQS Users'

Manual, Aerospace TR-0172 (2311)-1.

CATEGORY
OPTICS KINETICS GASDYNAM!
ATTRIBUTE cs
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan Simple Flow Made!
@® | Detaled Resonator Detalled Kinetics Detaed Mixing
G cw Premixed
eometncal
TVPE d on ! Pulsed Scheduled Mixing
sical
ysiea HF. DF Cther
Other
® Standing Wave Annular. Radially Flowing Cylindrical. Radrally Fiowing
R
GEOMETRY : Cmg Transversely Flowing Rectangular Linearly Flowing
ompact Other Other
[} Annular
iTransverse Dimension) 10 1D
GRID DIMENSION 10 20 20D
@20 3D 30
@ | Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cyhindricat Cyhndrcal Cvlindnical
Other Other Other
@ | Misahngnments Single Line Launar Flow
FEATURES MODELED A":"a“°"’ Multihne Turbulent Fiow
Oaformabie Mirrors Line Broadening Boundary Laver
Far Field Pertormance Other Shocks
@ | Other Other

*Also:

Kemp, TRW, One Space Park, Redondo Beach, California.




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:

Name: H. Tong/A. C. Buckingham/H. L. Morseppone:

CODE NAME:

KBLIMP

(415) 964-3200

Organization:

Address:

Aerotherm Division of ACUREX

Mountain View, California

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

Boundary layer analysis.

Nonequilibrium chemistry {KINETIC) Boundary Layer Integral Matrix Pro-
gram (KBLIMP),

AVAILABLE DOCUMENTATION:

Nonequilibrium Chemistry Boundary Layer Inte-

aral Matrix Procedure, Aerotherm Report, UM7367, July 1973.

CATEGORY
QPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Sumple Fabry Perat Simple Saturated Gan Simpie Flow Model
Detaded Resonator Ostatled Kinetics @ | Detaiied Mixing
cw Premixed
1 1
TYPE :eome nea Pulsed @ | Scheduled Mixing
h i
veiea HF DF Other
Other
Standing Wave Annular. Radially Flowing @ | Cvinancal Radialiy Flowing
GEOMETRY Ring Transversely Flowing @ | Rectanguiar Lineartly Flowing
Compact Other Other
Annutar
{Transverse Dimension} 10 10
GRIO DIMENSION 1D 20 ® |20
2D 3D 30
Cartesian Cartesian @ | Cartesian
COORDINATE SYSTEM Cvtindncal Cvlindncal @ | Cvindacal
Other Other @ | Other
Misahgnments Single Line @ | Laminar Fiow
£
FEATURES MODELED Aberranons Multiine ® | Turbulent Fiow
Detormabie Mirrors [ ] Boundary Layer

Far-Field Pertormance
Other

Line Broadening
Other

Shocks
Other




CODE SUMMARY SHEET CODE NAME:
ORIGINATOR/KEY CONTACT:
Name: _John C, Goldstein, D, O, Dickman  Phone:

LAPY-2

(505) 667-7281

Organization: L0s Alamos Scientific Laboratory

Address:

Group X-1, MX-531, LASL, Los Alamos, New Mexico 87545

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

Calcylation of the propagation of a short pulse down a chain of laser
1ifi | al includi iff . f . Lindrical
symmetry assumed.

AVAILABLE DOCUMENTATION:
Diffraction, LASL Report LA-6955.

LAPU2:

A Laser Pulse Propagation Code with

Deformable Merrors
Far-Field Pertormance
Other

Line Broadening
Other

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simpie Saturated Gan Simple Fiow Model
Detasled Resonator Detailed Kinetics Detated Mixing
6 cw Premixed
eometnical
TYPE . ' Pulsed Scheduled Mixing
h t
ysica HF. DF Other
Other
Standing Wave Annular. Radiaity Flowing Cylindnical. Radially Flowing
GEOMETRY :'::‘ act Transvearsely Flowing Rectangular Linearty Flowing
P Other Other
Annular
{Transverse Oimension) 10 10
GRID OIMENSION 10 20 20
20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cyhindnicat Cyhndrical Cylindrnical
Other Other Other
SR
Misalignments Singte Line Laminar Flow
A
FEATURES MODELED berrations Multhne Turbutent Flow

8oundary Layer
Shocks
Other
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CODE SUMMARY SHEET CODE NAME: LOADPL

ORIGINATOR/KEY CONTACT:
Name: __Alexander M, Simonoff Phone__(213) 884-3346

Organization: _Rocketdyne Division, Rockwell International
Address: 65633 Canoga Avenue, Canoga Park, California 91304

PRINCIPAL PURPOSE AND APPLICATION OF CODE:__The purpose of this code is to
_model some of the 3-D phenomenoloqy associated with Half Symmetric Unstable
Resonator with Internal Axicon (HSURIA) with a radially flowing gain
medium, performance predictions for power extraction and beam quality,

set/verify design requirements.

AVAILABLE DOCUMENTATION: _Simplified 3-D loaded cavity resonator code,
G-0-78-1123, November 1978. Also see bare cavity code BAREPL.

CATEGORY
oPTICS KINETI GASDYNAMI
ATTRIBUTE ETics s cs
None None [} None
LEVEL Simple Fabry Perot @ | Simple Saturated Gan Simpie Fiow Mode!
@ | Detalled Resonator @ | Detaled Kinetcs Detaded Mixing
G cw Premixed
ecmetrical
TYPE ® | prysica Pulsed Scheduled Miring
sica
yst HF DF Other
Qther
@ | Standing wave Annular. Radially Flowing Cvlingricai Radiatty Fiowing
R
GEOMETRY PY cmg Transversely Flowing Rectangular Linearly Flowing
ompact Other QOther
@ | Annuiar
{Transverse Dimension: 10 10
GRID DIMENSION 10 20 20
® |20 30 ipo
Cartesian Cartesian Cartesian
COORDINATE SYsTEM | @ [ Cyindnical Cyhndnical Cytindrical
Qther Other QOther
@ | Misangnments Single Line Laminar Flow
Aperrat
cEaTURES MODELED | @ o""’ rons " Multitine Turbulent Flow
eformabl
[ ] . Fr able Mirrors Line Broadening Boundary Laver
Far Finid Port .
[ ar Fu sriormance Other Shocks
Other Other
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CODE SUMMARY SHEET CODE NAME: LS-14RGS*
ORIGINATOR/KEY CONTACT:

Organization: __Rocketdyne, Laser Optics

Address: 6633 Canoga Avenue, Canoga Park, California 91304

PRINCIPAL PURPOSE AND APPLICATION OF CODE:__Performs an exact ray trace
analysis in order to determine the geometric configuration of a HSURIA type

1) \istribati Flaxicon | b

Provides geometry data to wave optics HSURIA codes.

AVAILABLE DOCUMENTATION: __Resonator Geometry Synthesis Code Requirement
(V. L. Gamiz); Incorporate General Resonator into Ray Trace Code (W. H.

Southwell); Surface Optimization Algorithms and Equations (W. H. Southwell);

_Fquations for Wave Optics Code Parameters (V. L. Gamiz); User Manual;

Resonator Geometry Synthesis Code Development (L. R. Stidham).

CATEGORY
OPTICS Ki
ATTRIBUTE NETICS GASDYNAMICS
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan S«mple Flow Model
@ | Detaey Resonator Detailed inetics Detailed Mixing
® G \ cw Premixed
eometrica
TYPE Pulsed Scheduled Mining
Physical HF DF
Other
Other
Standing Wave Annular. Radially Flowing Cylindrical Radiaily Flowing
R
GEOMETRY "9 Transversely Flowing Rectangular Linearly Flowing
® | Compact Qther Other
@® | Annuiar
(Transverse Dimension) 10 10
GRID DIMENSION 10 20 20
® |20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cyhindncal Cyhindrical Cylindricat
Other Other Other
Misalignments Single Line Laminar Flow
FEATURES MODELED Aberrations Multiine Turbulent Fiow
Deformable Mirrors Line Broademing Boundary Laver
Far-Field Performance Other Shocks
@ | Other Other

*_.S-14 Resonator Geometry Synthesizer
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CODE SUMMARY SHEET CODE NAME: MCLANC

ORIGINATOR/KEY CONTACT:
Name: _R. Hughes/H. W. Behrens Phone
Organization: TRW DSSG
Address: R1/1038, One Space Park, Redondo Beach, California 90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

Di imulation M Carlo 1 lysi I Model 1
flow by tracking several thousand simulated molecules. Primarily used

(213) 536-1624

for modeling nozzle flows with large base regions and low pressure regions

—in hypersanic wedge wakes

AVAILABLE DOCUMENTATION:
“Chemical Lazer Nozzle and Cavity Calculation by the Direct Simulation
Monte Carlo Method," T. Sugimura, et. al, presented at AIAA Conference on
High Power Lasers, October 31-November 2, 1978, Cambridge, Massachusetts.

CATEGORY
OPTICS 1 ASDY |
ATTRIBUTE KINETICS GASOYNAMICS
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan Simpie Flow Model
Detaied Resonator @ | Detailed Kinencs @ | Detated Mining
G cw Premizxed
eometrical
TYPE on l Pulsed Scheduied Maing
sica
ys @ | HF OF ® | omer
@ | Other
L Standing Wave Annular Radially Fiowing ® Cylindnical Radally Flowrng
R
1 GEOMETRY ‘"9 Transversely Flowing @ | Rectanguiar Linearly Flowing
Compact
[ ] Other Other
Annular
h
iTransverse Dimension) 10 1D
GRID DIMENSION 10 ® |20 ® |20
20 30 30
Cartesian ® | Cartesian @ | Cartesian
COORDINATE SYSTEM Cyhindrical Cylindrical Cylindrical
Qther Other Other
Misalignments Single Line Laminar Fiow
Aperrat
FEATURES MODELED errations Multine Turbulent Flow
Deformabile Mirtors Line Broadening @ | Boundary Layer
Far Field Partormance Other [ ] Shocks
QOther [ ] Other




CODE SUMMARY SHEET CODE NAME: MNORQ

ORIGINATOR/KEY CONTACT:
Name: L. H. Sentman Phone (217) 333-1834

Organization: _University of I1linois, Dept. of Aeronautical & Astronautical Eng.
Address: Urbana, [11inois 61801

PRINCIPAL PURPOSE AND APPLICATION OF CODE:___Rotational nonequilibrium
i ics - i ics m d with AFW rip mir
predict power spectral performance of CW chemical lasers.

f AVAILABLE DOCUMENTATION: ___"An Efficient Rotational Nonequilibrium Model

: of a CW Chemical Laser," L. H. Sentman and W. Brandkamp. TR _AAE 79-5,
UILU Eng, 79-0505, July 1979, "Users' Gyide for Programs MNORO and

~ - -

ﬁa CATEGORY
: oPTICS KINETI GASDYNAMIC
ATTRIBUTE Encs s
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan Simple Flow Model
Detailed Resonator @ | Detaiied Kinetics Detailed Mixing
R | [} cw Premixed
eometrica
i TYPE on ™ Inc Pulsed Scheduled Mixing
! ysica ® | HF. DF Other
o Other
\
Standing Wave Annular. Radially Flowing Cylindrical. Radaily Flowing
R
GEOMETRY ‘"9 @ | Transversely Flowing Rectangular. Linearly Flowing
Compact Other Other
Annular
(Transverse Dimension)} @10 10
GRID DIMENSION 10 20 20
20 3D 30
Cartesian @ | Cartesian Cartesian
COORDINATE SYSTEM Cylindnical Cylindnical Cylindncal
Other Other Other
Misahgnments Single Line Laminar Flow
Ab t £
FEATURES MOOELED o :"' 'o': " ® | Multitine Turbulent Flow
eformable Mirrors ° Line Broadening Boundary Layer
Far Field Pertormance ° Other Shocks
Other Other




CODE SUMMARY SHEETY

ORIGINATOR/KEY CONTACT:

Name: D. N. Mansell and C. C. Barnard

CODE NAME:

MPCPAGOS

Organization:
Address: 1801 Randolph Road, S.E., Albuguerque, New Mexico

The BDM Corporation

Phone-_ (505) 848-5000

87106

PRINCIPAL PURPOSE AND AFPLICATION OF CODE:

Caleulates (misali ) iy fici . | ootical

train.

Relates output ray motions to individual optical element motions

in_six degrees of freedom.

Used in conjunction with NASTRAN to predict

beam jitter effects through a inteqrated optics/structures approach.

AVAILABLE DOCUMENTATION:
MPCPAGOS Users' Manual, BOM/TAC-78-727-TR.

Final Task Report for Sensi-

tivity Analyses of the ALL Optical Train, BDM/TAC-78-793-TR.

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simpte Fabry Perot Simgple Saturated Gan Simple Fiow Mode!
@ | Detailed Resonator Detailed Kinetics Detarled Mixing
P s cw Premixed
omet 1]
TYPE P: m lnca Pulsed Scheduled Mixing
ysica HF. DF Other
Other
Standing Wave Annular. Radiaily Flowing Cylindneal Radially Flowing
GEOMETRY ° ng Transversely Flowing Rectangular Linearly Flowing
ompact Other Qther
® Annular
{Transverse Dimension) 10 1D
GRID DIMENSION 10 20 2D
® 20 30 3ip
@ | Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cylindnicat Cyhindnical Cylindncal
Other Other Other
[ ) Misahgnmaents Single Line Laminar Flow
A
FEATURES MODELED berraons Mululine Turbulent Fiow
Deformable Mirrors Line Broadening Boundary Laver
Far-
ar-Field Pertormance Other Shocks
@ | ower Other
- g e c—
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CODE SUMMARY SHEET CODE NAME: MRO
ORIGINATOR/KEY CONTACT:
Name: Danald 1. Bullock Phone: (213) 535-3484
Organization: TRW 0SSG
Address: R1/1162, One Space Park, Redondo Beach, California 90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE: Models the optical performance
f 1 o HE OF chemical 1 VRO is simil BLAZER

except it is a 2-D model.

Used as design tool for BDL, NACL, and MIRACL.

AVAILABLE DOCUMENTATION: The BLAZER and MRO Codes, TRW, June 1978 (theory).
—BLAZER lisers Manual (includes use of MRO), TRW, November 1978,

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None Noae None
LEVEL @ | Simpie Fabry Perot Simple Saturated Gamn Simple Flow Moage!
@ | Detaded Resonator @ | Detailed Kinencs Detaiied Mixing
° G L cw Premixed
eometncal
TYPE on I Putsed Scheduled Mixing
1]
A4 veiea ® | HF. DF Other
Other
® Standing Wave Annular, Radially Flowing Cvhindncal. Radialty Flowing
A
GEOMETRY ® "9 @ | Transversely Flowing Rectangular, Linearty Flowng
L Compact Other Qther
Annular
{Transverse Dimension) 1D 10
GRIDDIMENSION | @ | 1D @ | 20 2D
20 3D 30
@® | Cartesian @ | Carntesian Cartesian
COQRDINATE SYSTEM Cyhndncal Cyhindrical Cytndrical
Other Other Other
: Misalignments Single Line Laminar Flow
Ab von \ £
FEATURES MODELED 5 ‘:"a ' I’ " ® | Muntne Turbulent Flow
L3 ovmabpe 1rrors ® Line Broadening Boundary Laver
@ | Far-Freld Performance ® Other Shocks
Other Other
co o, vhwer -
- ey - - ——— gy Al




CODE SUMMARY SHEET

ORIGINATOR KEY CONTACT. **

Name: _r. D. Toppert/John C. Goldstein

CODE NAME:

NCFTDPWE*

Phone:

(505) 667-7281

Organization:

Los Alamos Scientific Laboratory

Address: __Gro

X-1, MS-531

PRINCIPAL PURPOSE AND APPLICATION OF CODE:___Study of wavefront distortigns
during propagation through amplifying self-focysing materials, Code could

be extended

0 _resonator ¢al
optical elements or saturable gain models included.

i

AVAILABLE DOCUMENTATION:

A Numerica] Code for the Three-Dimensional

Parabolic Wave Equation, John C. Goldstein, LASL, LA-6833-MS.

CATEGORY
oPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gain Simple Flow Madel
Detared Resonator Detailed Kinetics Detailed Mixing
cw Premixed
TYPE Geometncal Pulsed Scheduled Mixing
Ph
o yaical HF. DF Other
Qther
Stanaing Wave Annuiar. Radially Flowing Cyhndncal. Radiaily Flowing
Rwng
GEOMETRY ® | Compact Transversely Flowing Rectanguiar. Linearly Flowng
e Other Other
Annuiar
{Transverse Dimension) 1D 10
GRID DIMENSION 10 20 2D
® 20 3D 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cybindncal Cyhndrnical Cylindncal
Other Other Other
Misahgnments Single Line Laminar Fiow
FEATURES MODELED Ab:’"‘"'""‘ Muttiline Turbutent Flow
Deformable Mirrors Une Broademng Boundary Laver
Far Freld Performance Other Shocks
@ | Other Other

*Numerical Code

for the Three-Dimensional Parabolic Wave Equation.

**Now at University of Miami, Miami, Florida.
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CODE SUMMARY SHEET

ORIGINATOR 'KEY CONTACT:

Name: ___L. H. Sentman/S. W. Zelazny*

CODE NAME:

NORQ-1

Phone (217) 333-1834

Organization:

Address:

University of [11inois, Dept. of Aeronautical & Astropautical Eng.
Urbana, I1linois

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

ualitative Rotati j-

librium kinetics and flyid d i i

strip optics code.

See ROPTICS,

AVAILABLE DOCUMENTATION:

Applied Optics 17, p. 2244 (1978): J. Chem.

Phys. 62, p. 3523 (1975); Applied Optics 15, p. 744, (1976); J. Chem. Phys.

67 p. 966 (1977).

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan Simple Flow Model
Detalled Resonator Detailed Kinetics Detailed Mixing
cw Premixed
TYPE Geomerrical Puised Scheduled Mixing
Physical HF DF Other
Other
Standing Wave Annular, Radially Flowing Cvlindrical Radially Flowing
GEOMETRY Ring Transversely Flowing Rectangular Linearly Flow:ng
Compact Other Other
Annular
(Transverse Dimension) 1D 10
GRID DIMENSION 10 20 20
20 3D 30
Cartesian Cartesian Cartes:an
COORDINATE SYSTEM Cvhindnical Cylindncat Cyhindrecai
Other Other Other
Fl
Misahgnments Single Line Laminar Flow
Aberrations Turbulent Flow
FEATURES MODELED Multihne b

Detormable Mirrors
Far Field Performance
Qther

Line Broadening

Other

Boundary Laver
Shocks
Cther

*Bell Aerospace

Textron
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CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: _ - W. Zelazny

CODE NAME:

NORO-11

Phone _(716) 297-1000

Organization:

Bell Aerospace Textron

Address: _P.0. Box 1, Buffalo, New Yark 14240

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

1-D mixing model coupled to

Used for

rotational nonequilibrium chemistry and Fabry-Perot models.

optical cavity analysis. (See appendix C, table 1).

AVAILABLE DOCUMENTATION:

CATEGORY
QPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simpie Saturated Gan Simple Fiow Muodel
Detailed Resonator Detailed Kinetics @ | Deraved Mixing
cw Premixea
e 1 ]
TYPE Geometnca Pulsed ® | Schecuec Miang
Ph f
ysiea HF DF QOther
Other
Standing Wave Annular Radially Flowtng Cvhinaricai Raarally Flowing
Ring
GEOMETRY Transversely flowing Rectangular Licearty Flowing
Compact
Other Qther
Annular
(Transverse Dimeasian; 10 ® |0
GRID DIMENSION 10 20 20
20 3D 3D
Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cvhndrcat Cyluindnical Cvlindricat
Qther Other Other
Misahgnments Single Line [ ] Laminar Fiow
Aberrations @ | Turbuient Fiow
FEATURES MODELED Muinine
Oetormabie Mirrars Boundary Layer
Line Broadening
Far Fieid Pertormance Shocks
Other
Other Other
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CODE SUMMARY SHEET CODE NAME: OCELOT

ORIGINATOR /KEY CONTACT:
Name: David Fink Phone._(213) 391-0711, X6925

Organization: _Hughes Aircraft Company

Address: Culver City, California 90230

PRINCIPAL PURPOSE AND APPLICATION OF CODE:__T001 to assist with
resonator design and mode control. Primarily models optics, but modular
.onstructor allows incorporation of other detailed modeis.

AVAILABLE DOCUMENTATION: _Not available

CATEGOARY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
1
None None ] None
VEVEL Simple Fabry Perot ® Simple Saturated Can Simple Flow Model
@ | Detaled Resonator Detailed Kinetics Detaded Mixing
cw Premixed
TYPE ° ::VOSIIT;:UC.!I ::IS;‘:F Scheduled Mixing
Other
Other
o Standing Wave Annular Radially Flow'nq Cylingrical Ragiailly Flowing
GEOMETRY e Ring Teansversely Flowing Rectangular Linearly Flowing
® | Compact Other Other
@ | Annuiar
iTransverse Dimension. 10 10
GRID DIMENSION 10 20 2D
® |20 30 30D
® Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cyimdncal Cyhndacal Cylingrical
Other Other Other
[ ] Misalignments Single Line Laminar Flow
FEATURES MODELED | ® | AP7rravons @ | Muttbne furbuient Frow
Deformabte Mirrors Line Broadening Boundary Laver
[ ) Far Field Performance Other Shocks
® Other Other
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CODE SUMMARY SHEET CODE NAME: POLRES

ORIGINATOR/KEY CONTACT:
Name: __William P, Latham Phone:— (505) 844-0721
Organization: __Air_Force Weapons laboratory
Address: AFWL/ALR, Kirtland AFB. New Mexico 87117
PRINCIPAL PURPOSE AND APPLICATION OF CODE: ___Used for axisymmetric half-
symmetric unstable resonator analysis (HSUR); contains two Fourier com-
ponents for analysis of polarization effects in bare compact beam resonators.

AVAILABLE DOCUMENTATION: None Relevant: G. C. Dente, App. Opt. 18, 2911
(1979), W. P. Latham, "Polarization Effects of Half Symmetric Unstable
Resonators with a Coated Rear Cone," App. Opt, (to be published).

»;
CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
i
None @ | None @® | None
LEVEL Simple Fabry Perot Simple Saturated Gain Simpte Flow Model
@ | Detaled Resonator Detailed Kinetics Detailed Mixing
,, s cw Premixed
t |
TYPE Peome ne Pulsed Scheduted Mixing
[ ) hysical HF. DF Other
Other
L Standing Wave Annular, Radially Flowing Cylindncal. Radially Flowing
Ring .
GEOMETRY ° Compact Transversely Flowing Re~iangular. Linearly Flowing
Other Other
Annular
{Transverse Dimension) 10 1D
GRID DIMENSION @} to 20 20
20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM . Cylindncat Cyilindncal Cylindrical
Other Other Other
Misalignments Single Line Laminar Flow
Aberrations Turbulent Fio
FEATURES MODELED Multiline urdy w
Detormable Mirrors Boundary Laver
Line Broadening
Far-Fietd Performance Shocks
Other
Other Other
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POLRESH

CODE SUMMARY SHEET CODE NAME:
ORIGINATOR/KEY CONTACT:
Name: William P. Latham Phone: (505) 844-0721

Organization: __Air Force Weapons fLaboratory
PRINCIPAL PURPOSE AND APPLICATION OF cope:__Used for axisymmetric half-
symmetric unstable resonator with internal axicon analysis (HSURIA):

contains two Fourier components for analysis of polarization effects in
bare compact and annular beam resonators., Will eventually include rings

and simple saturable gain models.

AVAILABLE DOCUMENTATlONZNone relevant: G. C. Dente, App. Opt 18, 2911
(1979); W. P. Latham, "Polarization Effects of Half Symmetric Unstable
Resonators with a Control Rear Cone,” App. Opt {to be published).

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None @ | None
LEVEL Simple Fabry Perot Simple Saturated Gain Simple Flow Model
@ | Detaled Resonator Detailed Kinetics Detaled Mixing
cw Premixed
TvPe Geometnical Pulsed Scheduled Mixing
@ | Physical HF. DF Other
Other
L Standing Wave Annular. Rachally Flowing Cylindnical Radialty Flowing
Ring R .
GEOMETRY ® | Comoact Transversely Flowing ectangular Linearty Flowing
° Other Other
@ | Annular
{Transverse Dimension) 10 10
GRID DIMENSION ® |10 20 20
20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cvhindncal Cylindrical Cylindnical
Other Other Other
Misalignments Single Line Laminar Flow
Aberrations Turbulent Flow
FEATURES MODELED " Multiline B“ .
Deformable Mirrors Line Broadening oundary Laver
Far.Field Performance Other Shocks
Other Other




CODE SUMMARY SHEET CODE NAME: POP

ORIGINATOR/KEY CONTACT:
Name: _Peter B. Mumola Phone_(203) 762-4415
Organization: __PerlKin-Elmer_ Corporation
Address: 50 Danbury Road, MS 241, Wilton, Connecticut 06897

PRINCIPAL PURPOSE AND APPLICATION OF coDE:__Physical optics analysis of
general HEL optical systems and atmospheric propagation. Code can be

coupled to variety of detailed kinetics models including QQE EDL {pulsed

or CW), GDL, and lodine.

AVAILABLE DOCUMENTATION: __Ayailable

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None @ | None
LEVEL Simple Fabry Perot @ | S'mple Saturated Gain Simple Flow Mode!
@ | Detaled Resonator Detailed Kinetics Detaled Mixing
G cw Premixed
ometncal
TYPE eometnca Pulsed Scheduled Miking
Ph )
[ ysica HF OF Other
Other
o Standing Wave Annutar Radrally Flowing Cvhindrical Radualty Flowing
GEOMETRY ® | Ring Transversety Flowing Recianguiar Linearly Flowing
® | Compact Other Qthec
@ | Annular
(Transverse Dimension) 10 10
GRIO DIMENSION ® |10 20 20
® |20 30 30D
@ | Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cyindrical Cylindricat Cylindrical
Qther Other Other
@ | Misangnments Single Line Lamunar Flow
Aberrations \ Fl
FEATURES MODELED | @ ' Muitiine Tutbulent Flow
@ | Oeformable Mirrors Line Broadening Boundary Laver
@ | Far-Field Pertormance Other Shocks
[ ] Other Other
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CODE SUMMARY SHEET

ORIGINATOR KEY CONTACT:
Name: Philip D. Briggs

CODE NAME:

PRE-WATSON

QOrganization:

Address:

Phone._(213) 884-3851

Rockwell International, Rocketdyne Division

6633 Canoga Avenue, Canoga Park, California

91304

PRINCIPAL PURPOSE AND APPLICATION QF CODE:

Evaluate impact on resonator

solution of conical element polarization.

AVAILABLE DOCUMENTATION: None.

Some papers in open literature,

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None [ ] None
LEVEL Simple Fabry Perot Simple Saturated Gain Simpie Flow Model
@ | Detaled Resonator Detailed Kinetics Detared Mixing
cw Premixed
TYPE Geometrical Putsed Scheduled Mixing
® Physical HF DF Other
Other
® Standing Wave Annuiar Radiaily Flowing Cyhndrnical Radialty Flowing
Ring
R \ 3
GEOMETRY ° Compact Transversely Flowing ectangular Linearly Flowing
P Other Other
Annular
{Transverse Dimension) 10 10
GRID DIMENSION 10 20 20
® |20 3D 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cvindncal Cylindrical Cylindeical
Other Qther Other
Misahignments Singte Line Lamunar Flow
Aberrations Turbutent Flow
FEATURES MODELED ' Multitine Y

Deformable Mirrors

Line Broadening

Boundary Layer

Far Field Performance Other Shocks
@ | Other Other
e
e N —




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:

Name:

Paul E. Fileger

COOE NAME:

QFHT

Organization:

Address:

Phone (305) 84Q—6643

United Technologies Research Center

P.0. Box 2691, MS-R-48, West Palm Beach, Florida 33402

PRINCIPAL PURPOSE AND APPLICATION OF cODE: _The QFHT code was developed as
a_tool for modeling high Fresnel number annular resonators (will madel

collimated Fresnel numbers in excess of 200).

AVAILABLE DOCUMENTATION: None,

Listings available.

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None ® | None
LEVEL Simgle Fabry Perot Simple Saturated Gan Simple Flow Model

@ | Detaved Resonator Detaled Kinetics Detaied Mixing

G cw Premixed

t {
TYPE p eametnca Puisea Scheduled Mixing
h !
b ysiea HF. DF Other
Other
® Standing Wave Annular. Rad:ally Flowing Cyhndnical Radatly Flowing
GEOMETRY o Zlon"g‘ act Transversely Flowing Rectangular Linearly Flowing

1 P Other Other
® | Annular

tTransverse Dimension) 10 10

GRID DIMENSION 10 20 20

@®|2cC 3p 3p

Cartesian Cartesian Cartesian

CQOOROINATE SYSTEM | @ | Cylindncal Cyhindrical Cyhindrical

Qther Other Other

@ | Misahignments Single Line Laminar Flow
FEATURES MODELED @ | Abercations " Multiline Turbuient Fiow
4

® Oetormable Miyrors Line Broadening Boundary Laver
@ | Far Fieid Pertormance Other Shocks
® ] Other

Other




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: Phil D. Briggs

CODE NAME:

RASCAL

Phone._(213) 884-3851

Organization:

Address:

Rockwell International - Rockedyne Division

6633 Canoga Avenue, Canoga Park, California

91304

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

Resonator parameter selection,

assess mode control, performance predictions for power and beam quality.

resonator perturbation analysis, beam quality, set/verify design require-

ments. This is a vector code,

Kinetics and mixing models included--see

AERQKNS .

AVAILABLE DOCUMENTATION: Nane

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Sumple Saturated Gain Simple Flow Model
@ | Detaied Resonator @ | Detailed Kinetics Detalled Mixing
L4 cw Premixed
TYPE Geometnical Pulsed Scheduled Mixing
@ | Physical ® | vF DF Other
@ | Other
L 4 Standing Wave ® Annuiar. Radially Flowing Cylindncal. Radially Flowing
GEOMETRY @ | Ring Transversely Flowing Rectangular Linearly Flowing
@ | Compact Other Other
@ | Annular
{Transverse Dimension) ®|'0 1D
GRID DIMENSION 10 20 20
@® |20 ip 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cyhndncal @ | Cyhndrcal Cyhindecal
Other Othaet Othet
[
@ | Misaignments Single Line Laminar Flow
FEATURES MODELED @ | Averrations ® Multihine Turbulent Flow
@ | Detormabie Mirrors Py Line Broadening Boundary Laver
@ | Far-Field Performance Other Shochks
@ | Other Other

WL o cm K 2 L AV A B e




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: __ L. H. Sentman/S. W. Zelazny (BAT) phone _(217) 333-1834

CODE NAME

ROPTICS

Organization:University of Il1inois, Dept. of Aeronautical & Astronautical Eng.
Urbana, I1linois

Address:

61801

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
tional nonequilibrium kinetics and optical resonator geometry,

Study interaction between rota-

strip optics code (BATOPT) coupled to qualitative kipetic - fluid dynamics

model (NORO-1).

Combined model is called ROPTICS.

AVAILABLE DOCUMENTATION:

Applied Optics 17, p. 2244 (1978): J. Chem

Phys. 62, 3523 (1975); Applied Optics 15, p. 744 (1976): J. Chem. Phys.

67, 966 (1977).

Bell Aerospace

CATEGORY
OPTICS KINETICS GASODYNAMICS
ATTRIBUTE
None None None
LEVEL Sumpte Fabry Perot Simple Saturated Gam Simpie Flow Mode!
Detaned Resonator @ | Detailed Kinetics Detaited Mining
® ) Ccw Promiaed
i
ypE Geometrica Puised Scheguied Mining
Physical @ | HFf DF Other
QOther
Standing Wave Annular Radially Flowing Cylinancar Rad-asly Frowing
GEOMETRY Ring [ Transversely Flowing Rectangular Linearty Flowing

Compact Othar Other
Annular
{Transverse Dimension) ® 10 1D

GRiD DIMENSION 10 20 2D
20 3D 30
Cartesian @ | Cartesian Cartesian

COORDINATE SYSTEM Cvyhndecai Cylindrical Cyhndncal
Other Other Other
Ft
Misalignments Singie Line Laminar Flow
Aberrations Turbulent Flow
FEATURES MODELED ' ® | Mutiine
Detormable Mirrors Boundary Lavyer
@ | Line Broadening

Far Fieid Pertormance
Other

Other

Shocks
Other
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CODE SUMMARY SHEET CODE NAME: ROTKIN _

ORIGINATOR/KEY CONTACT:
Name: R. J. Hall Phone__(203) 727-7349
Organization. ___United Technologies Research Center
Address: Silver Lane, E. Hartford, Connecticut 06108

PRINCIPAL PURPOSE AND APPLICATION OF CODE:____Prediction of HF/0F chemical
laser performance based on coupled rate equation analysis of chemical,

vibrational, rotational, and radiative transfer.

AVAILABLE DOCUMENTATION: Listings available. R. J. Ha]], "Rotational
Nonequilibrium and Line-Selected Operation in CW DF Chemical lLasers."
[EEE JQE, Volume QE-12, p. 453 {1976).

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL @ | Simpte Fabry Perot Simple Saturated Gain @ | Simple Flow Moaet
Detailed Resonator @ | Oetailed Kineucs Detailed Mixing
L w Premixed
I
TyeE Geometrica Pulsed @® | Scheduled Mixing
h
Physical ® Hf DF Other
Other
Standing Wave Annular. Radially Flowsng @ | Cylindnical Radwaily Flowing
Ring
GEOMETRY P Compact Transversely Flowing @ | Rectangular. Linearly Flowing
e Other Other
@ | Annular
(Transverse Dimension) 10 ® |0
GRID DIMENSION [ ] 10 20 20
20 30 30
Cartesian Cartesian @ | Cartesian
COORDINATE SYSTEM Cvhindncal Cyhindncal ® | Cyhindncal
Othar QOther Other
Misahignments Single Line [ ] Laminar Flow
Aberrations Turbulent Fiow
FEATURES MODELED ) ® | Munine ® | Tubu
Oeformable Mirrars ° Line Broadening Boundary Layer
Far Fietd Patformance ® | Oter Shocks
Other Other

———— e e




CODE SUMMARY SHEET coDE NAME: | __SAIC2D

ORIGINATOR/KEY CONTACT:
Name: _Jerry Long Phone._(404) 955-2663

Science Applications, Inc.

Organization:

Address: 6600 Powers Ferry Road, Suite 220, Atlanta, Georgia 30339

PRINCIPAL PURPOSE AND APPLICATION OF CopE:_Provide capability of modeling
high order modes in cylindrical/annular optical resonators.

AVAILABLE DOCUMENTATION: _None

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None ® | Nore
LEVEL Simple Fabry Perot .+ Simple Saturated Gan Simple Flow Model
@ | Detailed Resonator @ 7| Detalled Kinetcs Detaied Mixing
cw Premixed
TYPE F?eomemcal Puised Scheduled Mixing
h |
[ J ysica HF. DF Other
Other
® Standing Wave Annular, Radially Flowing Cylindeical. Radraily Flowing
L4 Ring Transversely Flowin, Rectangular. Lineariy Flowin
GEOMETRY Compact 9 9 9
® P Other Other
® | Annular
{Transverse Dimension) 10 10
GRID DIMENSION 10 20 20
20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cyindncal Cyhindrical Cylindrical
Other Other Other
: Misahignments Single Line taminar Flow
Aterrat ient Fi
FEATURES MODELED erre '°"l’ Multiine Turbulent Flow
[ ] Deatormabie Mirrors Line Broadening Boundary Layer
@ | Far Field Pertormance Other Shocks
Other Other
+ with GCAL




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: _Jerry Long

CODE NAME:

SAIC2DV

Phone:

(404) 955-2663

QOrganization:

Address:

Science Applications, Inc.

6600 Powers Ferry Road, Suite 220, Atlanta, Georgia 30339

PRINCIPAL PURPOSE AND APPLICATION OF coDE:_Provide accurate, cost effective
method of cylindrical/annular optical resonator mode and power extraction

analysis and determine the effect of various design perturbations on these

parameters. This code is a vectorized version of SAICZD.

AVAILABLE DOCUMENTATION: _None

CATEGORY
OPTICS
ATTRIBUTE KINETICS GASDYNAMICS
None None None
LEVEL Simple Fabry Perot .+ Simple Saturated Gain Simple Flow Model
@ | Detatted Resonator [ J Detailed Kinsucs Detatled Mixing
G . cw Premixed
sometncal
TYPE P ' Puised Scheduled Mixing
sica
ys HF. OF Other
Other
tand
: : anding Wave Annular. Radially Flowing Cyhindrical Radiatly Flowing
GEOMETARY Cmg Transversely Flowing Rectangular. Linearly Flowing
° ompact Other Other
® Annular
(Transverse Dimension) 10 10
GRID DIMENSION 10 2D 2D
@} z20 30 30
@ | Cartesian Cartesian Cartesian
COCROINATE SysTEm | @ | Cyindncal Cylindncal Cvlindncal
Other Other Other
: Misahignments Single Line Laminar Flow
Ab t
FEATURES MODELED erranions Mululine Turbulent Flow
® Deformable Mirrors Line Broadening Boundary Laver
@ | Far-Field Performance Other Shocks
Other Other

with GCAL
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CODE SUMMARY SHEET

ORIGINATORKEY CONTACT:
Name: _Jerry Long

CODE NAME.

SATFHT

Phone _(404) 955-2663

Organization: _oC1€nce Applications, Inc.
Address: 06600 Powers Ferry Road, Atlanta, Georgia

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

Provide accurate, cost effective

method of cylindrical/annular optical resonator parametric analysis including

power extraction for use in overall system optimization.

AVAILABLE DOCUMENTATION: _HF Laser Subsystem Technology Assessment (DARPA
Interim Report), Science Applications, Inc., Atlanta, Georgia, July 1979

{CONFIDENTIAL)
CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perat .+ Simole Saturated Gan S:mpie Fiow Moge!
@ | Detaned Resonator @7 | Dotailed Kinetics Detaed Mixing
cw Premixed
Geometrical
TYPE l Pulsed Scheduted Mixing
Ph {
[ ] ysica HF DF Other
Other
: Standing Wave Annular Radially Flowing Cylindrical Radialiy Flowing
GEOMETRY Ring Transverse!y Flowing Rectanguiar Linearty Flowing
® | Compact Other Other
@ | annuiar
Transverse Dimensiont 10 10
GRID DIMENSION @0 20D 2D
® |20 30 KXo}
. Cartesian Cartesian Cartes.an
COORDINATE SYSTEM | @ | Cvindrcal Cyhindncat Cytinarical
Other Othes Otner
i} f
. Misahgnments Singte Line Larminar Flow
A
FeATURES MoDELED | @ | APTTTaNons Multlne Turbulent Flow
Detormable Mirrores Line Broademng Boundary Laver
® Far Freld Performance Other Shocks
Other Qther

with GCAL




CODE SUMMARY SHEET

ORIGINATOR KEY CONTACT:

Name:

Kerry E. Patterson

CODE NAME

SAIGD

Phone

(404) 955-2663

Organization:

Science Applications., Inc.

Address: 6600 Powers Ferry Road, Suite 220, Atlanta, Georgia

30339

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

closed cavity data. (2) Optimize operating conditions and geometric

(1) Correlate and analyze

configurations.

{3) Generate gain algorithm for wave optics analyses.

Lasing and chemical kinetics models are included.

Generates gas dynamic/

kinetic profiles for gain algorithim {see GCAL).

AVAILABLE DOCUMENTATION:

HF Laser Subsystem Technology Assessment (DARPA)

Interim Report), Science Applications, Inc., Atlanta, Georgia, July 1979.

CATEGCRY
oPTICS KINETICS GASDYNAMICS
ATTRIBUTE
@ | None None None
LEVEL Simopie Fabry Perol Simple Saturated Gan Stmple Fiow Model
Detadey Resonator @ | Detaed Kinetics @ | Outaied Mixing
® cw Premixeq
Geometricai P
TvPE o ' ulsed @ | Scheduied Minng
hysical
¥$ica ® HF DF Other
Other
Standing Wave Y Annular Radially Flowing @ | Cvindricai Radally Flowing
Ring )
GEOMETRY Compact ® Transversely Fiowing [ ] Rectanquiar Linearly Flowing
. Other @ | Other
Annuiar
iTransverse Dimension: 10 'o
GRID DIMENSION 10 ® |20 20
20D 30 [ 3D Psueao
Cartesran o Cartesian [ ] Cartesian
COORDINATE SYSTEM Cylingrica @ [ cvundecal @® | Cvlimgnca
Other Other Qthear
Misalignments . Single Line . Laminat Fiaw
Aberrations ) [ ] Turbulent Flow
FEATURES MODELED Muluhine
Deformabie Muerors . Lina Broadening . Boundary Layer

far Fieid Pertormance

Other

Other

Shocks
Other




CODE SUMMARY SHEE

ORIGINATOR.  KEY CONTACT:
Name: _Jerry Long

CODE NAME:

SAIID

Phone. (404) 955-2663

Organization: _SCience Applications, Inc.

Address: 6600 Powers Ferry Road, Suite 220, Atlanta, Georgia 30339

PRINCIPAL PURPOSE AND APPLICATION OF coDE:_Provide accurate, cost

effective method of linear optical resonator mode and power extraction

analysis and the effect of various design perturbations on these parameters.

AVAILABLE DOCUMENTATION:

None

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None [ None
LEVEL Simple Fabry Perot Simple Saturated Gan S.mple Flow Model
@ | Detailes Resonator Detailed Kinetics Detaited Mixing
s cw Premixed
eometrical
TYPE ' Pulsed Scheduled Mixing
Physical
® s HF DF Other
Other
® Standing Wave Annular Radially Flowing Cyhndricai Radrally Flowing
GEOMETRY ® | Ring Transversely Flowing Rectangular Linearly Flowing
@ | Compact Other Other
Annular
iTransverse Dimension; 10 10
GRID DIMENSION ® |0 20 20
20 30 30
@ | Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cylindricat Cylindncal Cyhndrical
Qther Other Other
@ | Misairgnmants Single Line Laminar Flow
Aberrat |
FEATURES MODELED | @ o ‘" rons Multiline Turbutent Flow
eformable Mirrors Line Broademing Boundary Layer
[ ] Far Fieid Performance Shocks

Other

Other

Other
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CODE SUMMARY SHEET CODE NAME: SAIZ2D
ORIGINATOR. KEY CONTACT:
Name: __Jerry Long Phone. (404) 955-2663
Organization; _Science Applications, Inc.

Address: _ 6600 Powers Ferry Road, Atlanta, Georgia

30339

PRINCIPAL PURPOSE AND APPLICATION OF cODE: _Modeling of rectangular linear

resonators and optical trains.

AVAILABLE DQCUMENTATION: __Nane

CATEGORY
QPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None Nane None
LEVEL Sumple Fabry Perot o Simpte Saturated Gain Simple Flow Model
@ | Detaled Resonator @*| Detailed Kinetcs Detaied Mixing
G cw Premixed
eometncal
TYPE Pulsed Scheduled Mixing
@ | Physicat HF DFf
Other
Other
o Standing Wave Anqular. Radally Flowing Cvlindnicat Rachatly Flowing
GEOMETRY ' Ring Transversely Flowing Reclangulav Linearly Flowing
[ ] Compact Other Other
Annular
(Transverse Dimension) 10 1D
GRID DIMENSION 10 20 20
@ |20 30 30
[} Cartestan Cartesian Cartesian
COOROINATE SYSTEM Cvhndncal Cyltndncal Cvlindricai
Other Other Other
| inas € o
: Misalignments Singte Line Lamina W
a o ..
FEATURES MOOELED herratiaons Multiine Turbutent Foow
@ | Deformable Mircors Line Broademng Boundary Laver
[ far Fieid Pertormance Other Shocks
[ ] Qther Qther
wih GLAL

b




CODE SUMMARY SHEET

ORIGINATOR/KEY CONTACT:
Name: J. Hough/M. Epstein

CODE NAME:

508

Phone: (213) 648-6861

Organization:

Address:

Aer sics
P.0. Box 92957, Los Angeles, California

aborator

The Aer e

PRINCIPAL PURPOSE AND APPLICATION OF cODE: __Calculation of pulsed HF and

DF chemical laser performance by solving coupled thermodynamic, chemical

kinetic, and radiation transport equations.

Utilizes comprehensive chemical

kinetics model (including rotational nonequilibrium) and simple Fabry-Perot

model.

AVAILABLE DOCUMENTATION:

Efficient Model for HF Lasers With Rotational

Nonequilibrium, J.J.T. Hough, Aerospace Corp. Repts. SAMSQ-TR-78-79,

15 Aug. 1978 and SAMSQ-TR-78-84, 14 April 1978.

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simpile Saturated Gain Simple Flow Model
Detaied Resonator @ | Detalled Kinetics Detailed Mixing
cw Premixed
Geomaetrical
TYPE " @ | Pulsed Scheduled Muusg
Ph cal
ysica [ ] HF. DF Other
Other
Standing Wave Annular Radially Flowing Cylindrical Radiaily Flowing
Ring T 1y Fi R I Iy Fi
GEOMETRY Compact ransversely Flowing ectangular Linearly Flowing
P Other Other
Annular
(Transverse Dimension) 10 1D
GRID DIMENSION 10 20 20
20 3D 30
Cartesian ) Cartesian Cartesian
COORDINATE SYSTEM Cylindrical Cylhindrical Cylingnical
Other Other Other
M i t F
isalignments Single Line Lamtnar Fiow
Ate 3
FEATURES MODELED herratians Py Multihine Turbutem Fiow
! d ave
Deatormabte Mirrors P Line Broadening Boundary Laver

Far Fietd Partormance

Other

Other

Shocks
Other




CODE SUMMARY SHEET

ORIGINATOR, KEY CONTACT:
Name: __Victor L. Gamiz

CcODE NAME: | __TDLCLRC*

Phone._ (213) 884-3346

Organization:

Address:

Rockwell International, Rocketdyne Division

6633 Conoga Avenue, Canoga Park, California

91304

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

Performs 3-D wave optics resonator analysis of a positive branch con-

focal unstable resonator with rectangular spherical mirrors. Has off

axis geometry capability.

Kinetics and mixing models included - see

AEROKNS .

AVAILABLE DOCUMENTATION: High Power Testing of Optical Components
(HIPTOC) Technical Proposal Part III, Appendix B (V. L. Gamiz) (theory).

CATEGORY
QPTICS KINETIC GASDYNAMI
ATTRIBUTE N s cs
None None None
LEVEL Simple Fabry Perot Simple Saturated Gan Simple Fiow Model
Detaiied Resonator @ | Detailed Kineucs Detasied Muxing
G L4 cw Premixed
eametrical
TYPE b ' Pulsed Scheduled Mixing
hysical
¥s [ ] HF DFf Other
@ | Other
Standing Wave [} Annular. Radially Flowirg Cvlindnicai Radially Flowing
Ring v F [ L F
GEOMETRY Com . Transversely Fiowing ectanguiar Linearly Flowing
omeac Other Other
Annular
{Transverse Dimension) ® 10 Aie]
GRID DIMENSION 10 20 2D
20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM Cylindrical [ ] Cylindncal Cylindrical
Other Qther Other
Misahgnments Single Line Laminar Flow
Aberrat . 1 Fl
FEATURES MODELED fratens @ | Multihne Turbulent Flow
Oeformable Murors ® | Lne Broagening Boundary Laver

Far Field Performance
Other

Other

Shocks
QOther

*3-D Loaded Cavity Linear Resonator Code.




CODE SUMMARY SHEET CODE NAME: TDWORRC*

ORIGINATOR/KEY CONTACT:

Name: _ _Victor L. Gamiz Phone.____ (213) 884-3346
Organization: Rocketdyne, Laser Optics
Address: 6633 Canoga Avenue, Canoga Park, California 91304

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

__Performs 3-D wave optics resonator analysis of a cylindrical annular ring
laser resonator using either a two reflaxicon or a two waxicon beam com-

pactor assembly.

AVAILABLE DOCUMENTATION:
See manuals for LS-14 3-D base and loaded HSURIA codes.

CATEGORY
OPTICS KINETICS ASOY
ATTRIBUTE C GASOYNAMICS
None None ® | None
LEVEL Simple Fabry Perot @ | Simple Saturated Gain Simpie Flow Model
@ | Detasled Resonator Detailed Kinetics . Detailed Mixing
G Cw Premixed
eometrical
TYPE ’ Pulsed Scheduled Mixing
@ | Physical HF DF
Other
Other
Standing Wave Annular, Radially Flowing Cylindrical. Radially Flowing
R
GEOMETRY : c::: act Transversely Flowing Rectangular Linearly Flowing
P Qther Other
@ | Annular
{Transverse Dimension) 10 10
GRID DIMENSION D 20 20
@ |20 30 30
L Cartesian Cartestan Cartesian
COORDINATE SYSTEM | @ | Cyindrical Cyhindrical Cyhindrical
b Other Other Other
, [ ] Misalignments Single Line Laminar Flow
. Ab
1 FEATURES MODELED | @ o :’"’"°"‘ " Multitine Turbutent Flow
] +
[ ] eformabie Mirrors Line Broadening Boundary Layer
@ | Far Field Performance Other Shocks
@ | Other Other
* . .
3-D Wave Optics Ring Resonator Code.
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CODE SUMMARY SHEET CODE NAME: TMRO

ORIGINATOR/KEY CONTACT:
Donald L. Bullock

(213) 535-3484

Name: Phone:
Organization: TRW DSSG
Address: R1/1162, One Space Park, Redondo Beach, California 90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
Version of MRO code for toric resonators.

AVAILABLE DOCUMENTATION: No_theory manual as such, but (TRW) BLAZER and

ntain information AZ
Manual. November 1578.
CATEGORY
QPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None None
LEVEL Simple Fabry Perot Simple Saturated Gain Simple Flow Model
@ | Detaned Resonator Detailed Kinetics @ | Detaited Mixing
G Cw Premixed
tricai
ypE P:ome rica Pulsed @ | Scheduled Mixing
|
[ ] ysica HF. DF Other
Other
® | Standing Wave Annular. Rachally Flowing ® Cylindnicat. Radsaily Flowing
® Ring
GEOMETRY Transversely Flowing Rectanguiar. Linearly Flow:ng
Compact Other Other
® | Annutar
(Transverse Dimension) 10 [ 1D
GRID DIMENSION ® |0 20 20
20 30 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cyhindrical Cylindncal @ | Cvhndncal
Other Other Other
Misatignments Single Line Laminar Flow
FEATURES MODELED ;b:"’"‘":’ " Multiivne Turbuent Flow
eformable Mirrors Line Broadening Boundary Layer
far Field Parformance Other Shocks
® Other [ ] Other
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CODE SUMMARY SHEET CODE NAME: TWODNOZ
4 ORIGINATOR/KEY CONTACT:
Name: __D. Haflinger/P. Lohn Phone. (213) 5361624
Organization: _TRW_DSSG
Address: R1/1038, One Space Park, Redondo Beach, California 90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
Calculate nozzle flow including boundary layer and inviscid cor

AVAILABLE DOCUMENTATION: None

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
Nonre None None
LEVEL Simple Fabry Perot Simple Saturated Gan Smple Flow Modet
Detailed Resonator Detailed Kineucs Oetaded Mixing
s cw ® | Premixes
eometrical
TYPE N Putsed Scheduled Mixing
hysical
ys# HF OF Other
Other
S(andmg Wave Annuiar Radially Flowing Cyungncal Radialiy Flowing
Ring .
ular Linearty Flow:
GEQMETRY Compact iransversely Flowing @ | Rectangular Linearty Flowing
P Other Other
Annular
{Transverse Dimension) 10 10
GRID DIMENSION 10 20 ® | 2D
20 30 30
Cartesian Cartesian @ | Cartesian
COORDINATE SYSTEM Cyhndrical Cylindncat Cylindacal
Other Other Other
Misahgnments Singte Line L ] Larminar Fiow
Aberratians I
FEATURES MODELED e Multiine ° Turbulent Flow
: etormable Mirrors Line Broadening Boundary Layer
Fietd Pert
ar-Fie erformance Other Shocks
Other Other
e s+ e = ——— . ‘ e
s i b ine e D b e P . e




CODE SUMMARY SHEET

ORIGINATOR /KEY CONTACT:

Name:

Donald L. Bullock

CODE NAME:

URINLA2

Phaone:

Organization:

Address:

TRW_DSSG

(213) 535-4384

R1/1162, One Space Park, Redondo Beach, California 90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE:

Models cylindrical laser with

arbitrary axicon {except noneverting waxicon). Bare

resonator code whigh

determines mode control and beam quality.

AVAILABLE DOCUMENTATION:
March 1980.

Annular Laser Mode Studies Final Report,

Program URINLAZ User Manual, June 1978.

CATEGORY
OPTICS KINETICS GASDYNAMICS
ATTRIBUTE
None None @ | None
LEVEL Simple Fabry Perot Simple Saturated Garmn Simpie Flow Mode!
@ | Oetaied Resonator Detailed Kinetics Detarled Mixing
6 cw Premixed
eometricat
TYPE ne Pulsed Scheduled Muung
@ | Physical MF. DF
Other
Qthes
L Standing Wave Anagtas, Radially Flowng Cylingnical Radraily Fiowing
GEOMETRY Ring Transversely Flowing Rectanrguiar Linearly Flowing
® | Compact Qthet Other
® | Annutar
{Yransverse Dimension 1D 10
GRD DIMENSION [ ) 10 20 2D
® |20 3p 30
Cartesian Cartesian Cartesian
COORDINATE SYSTEM | @ | Cyhindrical Cylindrical Cylindrical
Other Other Other
@ | Misahgaments Single Line Laminar Flow
A t
FEATURES MODELED g Db:v'a tons " Multline Turbulent Flow
etormable Mirrars Line Broadening Boundary Laver
@ | Far Field Pertarmance Othar Shocks
Other Other

L |
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CODE SUMMARY SHEET

ORIGINATOR. KEY CONTACT:
Name: J. Ohrenberger

CODE NAME:

VIINT

Organization:

Address:

TRW _DSSG

Phone: L2]3l 536-4024

88/1012, One Space Park, Redondo Beach, California 90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
program; calculates flow between used gas for hypersonic wedge modeling.

Viscid/inviscid interaction

AVAILABLE DOCUMENTATION:
1977 (theory).

Qhrenberger, BMDATC, DASG60-76-C-0043, April

Computer Program Description and Users Manual of a Near

_and Far Wake Modeling Analysis for Reentry under Turbulent Boundary Layer

Conditions, Ohrenberger, for BMDSC, DASG60-76-C-0043, March 1979. Others.

CATEGORY
OPTICS KINETIC GA
ATTRIBUTE £ S SDYNAMICS
None None None
LEVEL S:mpte Fabry Perot Simple Saturated Gain Simple Flow Mode!
Detaled Resanator Oetailed Kinetics @ | Detailed Mixing
G cw [ J Premixed
egmetrnical P
TYPE oh , ulsea Scheduled Mixing
sica
yst HF. DF Other
Other
Standing Wave Annular, Radially Flowing @ | Cyhingricai. Radially Flowing
R
GEOMETRY "9 Transversely Flowing @ | Rectangular Linearly Flowing
Compact Other Other
Arnular
{Transverse Dimension) 10 10
GRID DIMENSION 10 20 @20
20 30 30
Cartesian Cartesian @® | Canesian
COORDINATE SYSTEM Cylindnical Cyhndncal @® | Cylindrical
Other Other Other
Misahgnments Single Line [ Lamunar Flow
A t
FEATURES MODELED berrations Multibne ® | Turbutent Flow
Se'om\able Mirroes Line Broadening @ | Boundasry Laver
Field Perf
ar Field Performance Other @ | Shocks
Other Other
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CODE SUMMARY SHEET

Name: J.

WAP*

CODE NAME:
ORIGINATOR/ KEY CONTACT:
Qhrenberger Phone
TRW DSSG

Organization:

Address:

(213) 536-4024

88/1012, One Space Park, Redondo Beach, California 90278

PRINCIPAL PURPOSE AND APPLICATION OF CODE:
laser nozzle.

To determine base flow between

Detailed analysis of base flows, recirculation, and embed-

ded sybsonic zone: boundary remnant lip and wake shocks formation are

included.

AVAILABLE DOCUMENTATION:

Computer Program Description and Users Manual

__of a Near and Far Wake Modeling Analysis for Reentry under Laminar or

Turbylent Boundary Layer Conditions, J. T. Qhrenberger, for BMDATC

_{DASGAQ-76-C-0043) April 1977.

Others.

CATEGORY
OPTICS
ATTRIBUTE KINETICS GASDYNAMICS
@ [ None None Nane
LEVEL Simple Fabry Perot Simple Saturated Gain Simple Fliow Mode!
Detailed Resonator Detaited Kinetics @ | Detared Mining
cw @ | Premixed
Geometrnicat Putsed
TYPE Scheduled Mixing
Physicat HF DF
Qther
Other
Standing W
a ng Wave Annular Radiailly Flowing [ ] Cylingrical Raagially Flowing
n
GEOMETRY g Transversely Flowing @ | Rectangular Linearly Flowing
Compact
Other Other
Annuiar
(Transverse Dimension) 10 1D
GRID DIMENSION 10 20 ® (20
20 30 3D
Cartesian Canesian ® | Cartesian
COORDINATE SYSTEM Cyhindnical Cyhndncal Cvhindrical
Other Other Other
Misalignments Single Lire [ ] Laminar Flaw
Ab
FEATURES MODELED errations Multhne [ ] Turbulent Flow
Deformable Mirrors Line Broadening [ ] Baundary Layer
Far Freld Performance Other [ ] Shocks
Otner @® | Other

*Wake Analysis Program

JRUN—.




Section III
DETAILED CHEMICAL LASER CODES

This chapter contains, in alphabetical order, the received detailed responses to the sur-
vey form (Appendix A). The material has been reformatted somewhat for economy of pre-
sentation and ease of comparison. It was not possible to include the 28 codes submitted by
Bell Aerospace in this detailed format; for these, the reader should see Appendix C. See
Section 1V for an explanation of the forms.

11-1




CODE NAME ABL*

Optics, Kinetics, and Gasdynamics

CODE TYPE:

PRINCIPAL PURPOSE(S)/APPLICATION(S) of cope: __Models cylindrical lasers used with URINLAZ. This is a URINLA2
model with gain.

See URINLAZ.

ASSESSMENT OF CAPABILITIES:

ASSESSMENT OF LIMITATIONS: See URINLAZ.

Resonator geometries modeled: HSURIA; "HSURIA" with toric back mirror, TURIA.

OTHER UNIQUE FEATURES.

ORIGINATOR/KEY CONTACT

Name: Donald L. Bullock Phone: {213) 535-3484
) TRW DSSG
Address: R1/1162, One Space Park, Redondo Beach, California 90278

AVAILABLE DOCUMENTATION. (T - Theory. U - User, RP - Relevant Publication): (1) _Annylar Laser Mode Studies Final Report;
{U) Program ABL User Manual, June 1978; listings available.

STATUS
Overati c
Under
Purpose(s):

Government
Proori No

P 418

MACHINE/OPERATING SYSTEM (on which i AFWL CYBER 176, NOS/BE.

TRANSPORTABLE?:

SELF-CONTAINED? See MRO/BLAZER
Other Codes Required (name. purpose):

ESTIMATE OF RESOURCES REQUIRED FOR RUNS

Core Size (Octal Words) Execution Time (Sec. COL 7600)

Small Job:

Typical Job:
Largs Job: 200K (SCM) + 300K {LCM) 1800

Approximate Number of FORTRAN Lines: 6000

* Annular BLAZER
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Ledar L -/ g

CODE NAME ALRO N

CODE TYPE rinetics and Gasdynainics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cooe _Lomputation of small signdl or leaded jains tron o ragislly low::
system for use by gnnular resonator codes, Package includes gerodynamics £ radiel *igw tagls

ASSESSMENT OF CAPABILITIES
the reaction zone. Allowed transitions are v =1 - 10, § -1 . 1)
gvailable.

[y . s Aes g 5 T o s
ASSESSMENT OF UMiTaTions _odel does not include rotetional noneq,i

OTHER UNIQUE FEATURES

ORIGINATOR/KEY CONTACT

Name Jir vieceld prone 1 213) 884-38y
or Ruchwell Interrationgl - Rocketdyne Division
Address. 6633 Canoga ., fangie Park, Calitornia 91304

YA -1 ics final rFepart
AVAILABLE DOCUMENTATION (T Theory. U User RP  Relevant P oy 1 Annular Laser Optics Study Final fepart
” V1205 (U] Aanaler Laser Dptics Stud

Study seve Manual. Loaded avity Codep. o

STATUS

Operationat Curreatly’ M)

Under Moditication?

Purpose(s)

Qwnerstip? ATWL

Propriatary? Mo
MACHINE/OPERATING SYSTEM (on which instalted) __"

nen (0

Machine Dependent Restrictions

SELF.CONTAINED? .10 - 15 @ subroutire cacka

G

gires at
Other Codes Required (name. purpose) _P‘Ei‘_'“'_’-um vt

ESTIMATE OF RESOURCES REQUIRED FOR RUNS

Core Size (Octal Wordst €recution Tune (Sec COC 7600y

Small Job

Typreal Jop ——— —

Large Job

Apprommate Number ot FORTRAN Lines
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CODE NAME: AFOPTMNORO

cooevvee: _Opiics and Kinetics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cope: Predict power spectral performance of CW chemical laser. Also see
MNORO for more detailed kinetics description.

ASSESSMENT o caramiumies: _Predict power spectral distribution for unstable and stable resonators. Strip
optics code was provided by Capt. T. Salvi, AFWL/ALR. With rotational Nonequilibrium kinetics, code
will predict which lines lase.

ASSESSMENT OF LIMITATIONS: include rotational non-equalibrium on 1-0 band,
study.

OTHER UNIQUE FEATURES, __BESides power comparison technique to establish convergence, this code compares

I1{x) on all lines; it also calculates Po/Pc, where Po = total optics power 1oss and Pc = power
available from chemistry.

ORIGINATOR/KEY CONTACT:
Nama: L. H. Sentman Phone: (217) 333-1834

w: Aeronautical and Astronautical Engineering Dept., University of I11inois

Address:  _LUrbana, I1lingis 61801
AVAILABLE DOCUMENTATION: (T = Theory, U = User, AP = ' " ici R ional Nonequilibrium Model
of a CW Chemical Laser," L. H. Sentman an3 W, Bnna‘:an!p, 7] -5, UILU Eng /9- uly 3
(U) "users Guide for Program MNORO and AFOPTMNORO," L. H. Sentman, AAE TR 79-7, UILU Eng 79-0507
{October 1979).

AFOSR
No

MACHINE/OPERATING SYSTEM (on which instaled): —CDC Cyber 176

TRANSPORTABLEY: _YES

SELF.CONTAINED?: . YES
Other Codes R (name,

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Execution Time (Sec, COC 7600)

Small Job:
Typleat Job: 100K 150 - 800 _sec / iteration
Largs Job: 272K {depending on number of points:

Approximate Number of FORTRAN Lines: V'

|
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CODE NAME: ALCHRC*

cooevvee: _ODtics. Kinetics, and Gasdynamics

PRINCIPAL PURPOSE(S)/ APPLICATION(S) OF cooe: ._LS-14: Resonator parameter selection, assess mode control, . |
performance predictions for power extraction and beam quality, set/verify design requirements,

ASSESSMENT OF CAPABILITIES: — Capahle of evaluating any general HSURIA with reflaxicon.

ASSESSMENT OF LMITATIONs: _oingle gain sheet, axis tric_model precl onator azimuthal
perturbation analysis.

OTHER UNIQUE FEATUREs: _ Resonator geometrics modeled; HSURIA with reflaxicon. Axisymmetric mode
competition. Twelve fields {combination of transitions and modes).

ORIGINATOR/KEY CONTACT: —
Name: Phil Briqgs phone:  (213) 884-358]
Rockwell International-Rocketdyne Division
address: 6033 Canoga Ave., Canoqa Park, California 91304

AVAILABLE DOCUMENTATION: (T = Theory, U = User, RP = Publicati {T) various.

STATUS:

Under Modifi

AFWL
yr. No

MACHINE/OPERATING SYSTEM (on which instaied). _COC_Cyber 176

TransporTasLEr: _ With mofification.
B ctions: Us€s COC extended core.

SELF-CONTAINED?:

Codes Required (name, purpose): RESONator geometry systems code {for other than P-P reflaxicon),
axlsmtric far- f1eld code

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:

Core Size (Octal Words) Execution Time (Sec, CDC 7600)

Small Job: 200K SCM-200K LCM 1000 Octal sec ,
Typical Job: 200K SCM-250K LCM 2000 Octal sec i
Large Job: 200X SCM-600K LCM 10000 Octal sec '

3000

Approximate Number of FORTRAN Lines:

* Axisymmetric Loaded Cavity HSURIA Resonator Code
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CODE NAME: ALCRRC* K

Optics, Kinetics, and Gasdynamics.

CODE TYPE:

n

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CoDE: __Resonator parameter selection, assess mode control, performance
cedictions f j | 1 t/verify desi {rements.

ASSESSMENT OF CAPABILITIES: Allows evaluation of general ring geometries with independently specified

reflaxicons.

ASSESSMENT OF LIMITATIONS: Axis tric_model preclude n i i

OTHER UNIQUE FEATURES: sonator i led: 1 i
branch. Axisymmetric mode competition, 5 gain sheets. Twelve fields (combination of transitions

and modes).

ORIGINATOR/KEY CONTACT:
Name: Phil D, Briggs Phone: (213) 884-3851
Organization: Rockwell International, Rocketdyne Division
Address: 6633 Canoga Ave., Canoga Park, California 91304

AVAILABLE DOCUMENTATION: (T = Theory, U = User, RP = B " (1) various.

STATUS:
oo No

Under Modification?: . Being developed.

AFML
Mo
MACHINE/OPERATING SYSTEM (on which instafled): —CDC Cyber 176

TRANSPORTABLE?: With modification.
Machine Uses COC extended core.

SELF-CONTAINED?:

Other Codes Required (neme, purposs): -fiel de.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:

Core Size (Octal Words) Exscution Time (Sec. COC 7600)
Smol Job: 200K_SCM-200K LCM 1000 Octal sec
Typical Job: 200K_SCH-Z50K LW 7000 Octal sec
Aarge Job: 200K SCM-6Q0K _LCM 10000 Octal sec

Approzimate Number of FORTRAN Lines:

* Axisymmetric Loaded Cavity Ring Resonator Code
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CODE NAWE: ALFA

CODE TYPE: Kinetics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cope: _Models any chemically pumped mixing laser system, even electronic
transition type. (See also GIM).

ASSESSMENT OF cAPABILITIES: _ 2-D parabolic reactive, viscous flow code. TKE turbulence (2-equation).

(Similar to APACHE, except not time-dependent).

ASSESSMENT OF LIMiTATIONS: __Cannot model dP/dY in subsonic flows. Contains only Fabry-Perot {geometric)
_optics packages.

OTHER UNIQUE FEATURES; _Besides hot and cold HF and DF kinetics, it also models 3 body recombination
H+ F+MTHF (v) + M.

ORIGINATOR/KEY CONTACT:
Name: N. L. Rapagnani Phone: [505) 844-9838

O Air Force Weapons Laboratory
AFWL/ARAC, Kirtland AFB, New Mexico 87117

AVAILABLE DOCUMENTATION: (T = Theory, U = User, RP = (T)(U) AFWL-TR-78-19

STATUS:

Under Modification?; —__NO

Ownership?: U.S. Government
No

MACHINE/OPERATING SYSTEN (on which instatted). _CRAY, Cyber-176, CDC-7600, CDC-6600, IBM-370

TRANSH 33 Yes
Denend None

ser.conTameor. N0
Other Codes (name. DYNDIM for dynamic dimensioning. Not necessary on CRAY

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Time (Sec, COC 7600)

Small Job: 65K 15 sec.
Typical Job: 150K 2-5 min.

Large Job: 230K 15-60 min.
Approzimate Number of Unes: 2000-2500
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CODE NAME: APACHE

copgTvee: . Kinetics

PRINCIPAL PURPOSE(S)/APPLICATIONSS) Of cope: Models any chemically pumped mixing laser system, even electronic

transition type. (See also GIM).

ASSESSMENT OF CAPABILITIES: -D elliptic, reactive, yiscous flow cod
Similar to ALFA, except it is time-dependent.

ASSESSMENT OF LIMITATIONS: ntains_only Fabry-Perot tric) optics packages.

oTHER UNIQUE FeATUREs: BeSides hot and cold HF and DF reactions, it also models 3-body recombination

H+ F+M -+ HF(v) + M.

ORIGINATOR/KEY CONTACY:

Nome: N. L. Rapagnani mmone:  L505) 844-9836

Air force Weapons Laboratory.

& AFWL/ARAC, Kirtland AFB, New Mexico 87117

AVAILABLE DOCUMENTATION: (T = Theory, U = User, RP = Rek {T)(U) LASL-LA 7427

Ownersigr: . U: S, Government

No

MACHINE/OPERATING SYSTEM (om which CRAY, Cyber-176, CDC-7600, CDC-6600, 1BM-370

TRANSPORTABLEY: YOS

Machine None

SELF.CONTAINED?: No

Other Cades Required (name, DYNDIM for dynamic dimensioning. Not necessary on CRAY.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec, COC 7600)

Small Job:

Typloat Job: 65K/250K_ECS 1-2_hours

Largs Job: 77K/400K ECS 2+ hours

Number of FORTRAN Lines: 2000-2500
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CODE NAME: BAREPL

cobe Tvee: _Optics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cope: ._3=0 Bare Cavity Reconator Code, The code was desjgned to mode) a
Half-Symmetric Unstable Resonator with an Interpal Axicon (HSURIA). Performance prediction for beam
quality and mode loss difference, set/verify design requirements.

ASSESSMENT OF capaBiLmigs: _ General field modifiers. Mirror misalignment, misfigure, struts, deformable
mirrors.

ASSESSMENT OF LiMiTATIONS: _ Half-plane symmetry restricted to HSURIA, axisymmetric or 3-D calculation.

OTHER UNIQUE FEATURES: __Resonator geometries modeled: HSURIA, unstable P-P waxicon (by updating).
General field modifier with deformable mirrors to correct for any aberrations.

ORIGINATOR/KEY CONTACT:
Name: Alexander M. Simonoff phone:  L213) 884-3346

Rocketdyne, Laser Optics
Address: 6633 Canoga Ave., Canoga Park, California
AVAILABLE DOCUMENTATION: (T = Theory, U = User. RP = Retevant Publication): _{T){Y) 3-D bare cavity resonator code.

STATUS:

AFWL
e NO

MACHINE/OPERATING SYSTEM (on which i CDC Cyber 176

TRANSPORTABLE?: __Yes (with modification)
Maching b o N Uses CDC extended core.

sELr.coNTAINED?: _NO,_resonator geometry systems code [for other than P-P reflaxicon) 3-D far-field code.
Other Codes (name,

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Cora Size (Octal Words) Execution Time (Sec, COC 7600)

Small Job: <250K 300-600 ) Octal sec.

Typicad Job: <250K 1500 ° Rev. N6

Large Job: <250K 5000 ) coc 176
Approximate Number of FORTRAN Lines:
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CODE NAME: BCCLC*

cooeTyee: . Qptics and Kinetics.

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cooe:Mode1Tng Tasers with conventional unstable resonators with round,
elliptical, or rectangular apertures.

ASSESSMENT OF CAPABILITIES:

ASSESSMENT OF LIMITATIONS:

OTHER UNIQUE FEATURES: coe GDL_kinetics and shock wave phase sheets. Models conventional unstable

resonators. Contains amplifier pass.

ORIGINATOR/KEY CONTACT:
Name: Capt. Ted Salvi or Al Paxton prone:  {505) 844 -0721

o Air Force Weapons Laboratory
Address: AFWL/ALR Kirtland AFB, New Mexico 87117
AVAILABLE DOCUMENTATION: (T = Theory, U = User, RP = biication): _ (1) (U} None; listing is commented.

STATUS:
O Yes
Under Modification?: .10

Ownershipr. Government (AFWL)
No

MACHINE/OPERATING SYSTEM (on which i €OC Cyber 176

ORTABLE?:
B Plot routines; some I1/0; ECS.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec, CDC 7600)

Small Job:

Typicat Job:

Large Job:
Approtimate Number of FORTRAN Lines: 2500

Baumgardner Cylindrical Coordinate Laser Code
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P A o

CODE NAME: BLAZER

CODE TYPE: Optics, Kinetics, and Gasdynamics.

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF Cooe: _Models the optical performance of linear bank CW HF and OF
chemical lasers. MRO is 2D model; BLAZER is 3D model. Used as design tools for BDL, NACL, MIRACL.

ASSESSMENT OF CAPABILITIES; Resonator: Positive or negative branch confocal unstable; arbitrary optical axis
position; cylindrical, toric, or spherical mirrors. Gain medium: CW flowing HF* or DF*, strut wake,
mirror aberration, thermal distortion, and nonreSonant index OPD's

MRO does stable Fabry Perot with geometrical optics.

ASSESSMENT OF UMITATIONS: _Lacks transverse pressure gradient modeling capability, lacks FFT propagation
algoritim, uses only single gain sheet, uses only rotational equilibrium description.

oTHER UNIQUE FeaTures: Confocal unstable resgnator modeled.

ORIGINATOR/KEY CONBGCT

Td L. Bullock prome:_ 213) 535-3484
TRW DSSG

R1/1162, One Space Park, Redondo Beach, California 90278

AVAILABLE DOCUMENTATION: (T = Theory ant Publication): _L11: The BLAZER and MRO Codes, June 1978;
(U): BLAZER User Manual, November 1978 includes 07; Listings available.

STATUS:
On. o N Yes
Under Modification Planned
" Rotatmna] nonequilibrium, FFT propagation algorithm, myltiple gain skins,
transverse pressure gradient description.

Government
r No

MACHINE/OPERATING SYSTEM (on which i Cyber 174-TRW/TSS

TRANSPORTABLE! Needs mods for export
" R cnc

SELF-CONTAINED?:
Other Codes Required (name, VIINT, KBLIMP, ALFA for nozzle exit condition.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Cora Size (Octal Words) Execution Time (Sec, CDU 7600)
MRO:  ---- BLAZER: - ——- ——-
165K 400 6500
——- 245K -— 15000
Approximate Number of FORTRAN Lines: MRO: 4500 BLAZER: 6000
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CODE NAME. BLIST

CODE TYPE: Gasdxnamiés

PRINCIPAL PURPOSE(S)/ APPLICATION(S) OF coDE: . Calculates nonsimilar development of 2-0 or axisymmetric

compressible laminar boundary layers with wall heat transfer.
(BLIST: Boundary Layer Inteqral Solution Technique)

ASSESSMENT OF CAPABILITEs: Y 1elds reliable solutions of boundary layer properties including skin friction,
heat transfer rate, and velocity profiles up to separation.

ASSESSMENT OF LIMITATIONS: Will analyze only nonreacting flow.

OTMER UNIQUE FEATURES:

ORIGINATOR/KEY CONTACT.

i Nome: R. Hughes/D. Haflinger/H. BEhrens  g.., [(213) 536-2757
TRW DSSG

Address: R1,'1038, One Space Park, Redondo Beach, California 90278

. _ N ! T) Internal Report: "A Description of the
AVAILABLE DOCYMENTATION: (T - Theory, U - Uses, RP - 3
Laminar intggrg?“soundary Layer '&em !epoeram; 1isting proprietary.

s Yes
MACHINE/OPERATING SYSTEM (on which CDC Cyber 174
] TRANSPORTABLE? No
‘. Mechine Ds ~ TRW numerical subroutines are used in BLIST.

SELF.CONTAINED?: No
5-\ Other Codes Required (neme. purpose): TRW subroutines.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Site (Octsl Werds)

Small Job:

Typicel Job:

Lacge Job:
Approximes Number of FORTRAN Lines:

f
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CODE NAME: cLoQ

Optics, Kinetics,and Gasdynamics

CODE TYPE:

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE: The CL@ code was develoged to analyze linear ghemicg! ]gsers

systems using rotational nonequilibrium kinetics.

ASSESSMENT OF CAPABILITIES, _ The code will model linear resonators with collimated Frespel numbers of < 100.
{Can_model_optics phenomena describable in terms of one transverse dimension. This independent

variable can be expressed either as a Cartesian coordinate or as a cylindrical coordinate --
apparently.)

ASSESSMENT OF LiMiTATIONs. _ Normal limitations of a 2-D analysis. For detailed analysis_of specific
nozzle types, requires scheduled flow parameters from a code (such as ALFA) having sophisticated
gas dynamic calculations.

OTHER UNIQUE FeEATuREs: _Models beam/mode rotation. Code employs a schedule mixing model with different
mixing lengths for primary and secondary mixing zones. Allows use of linear, exponential, or tabular
mixing rates.

ORIGINATOR/KEY CONTACT:
Norne: Paul E. Fileger phone: 1 305)840-6643
United Technologies Research Center, OATL
Add P. 0. Box 2691, MS-R48, West Palm Beach, Florida 33402

AVAILABLE DOCUMENTATION: (T - Theory, U - User, RP - Relevant nm;:wﬁmq_ﬂﬂmﬂmm_
and Line-Selected Operation in_CW DF Chemical Lasers,” IEEE JQF, QE-12, 453 (1976).

STATUS:
on .__Yes

Under M

UTRC
» , Yes

MACHINE/OPERATING SYSTEM (on which CDC 176, 1BM 370

TRANSPORTABLE? __Y€S
" o » ; lone

SELF-CONTAINED?T — YES
Other Codes

(name,

ESTIMATE OF RESOURCES REQUIRED FOR RUNS

Core Size (Octal Words) Execution Time (Sec. COC 7600)
Small Job 60
Typical Job: —— ALl same: 1 74K 1200
Lorge ob: 1800

Approximate Numbar of FORTRAN Lines
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CODE NAME: €L0Q3D

Optics, Kinetics, and Gasdynamics

CODE TYPE

PRINCIPAL PURPOSE(S)/ APPLICATIONS) OF coné _CLOQ3D is an input scheduled code for analyzing HEL chemical lasers
ysing wave optics coupled to rotational nonequilibrium kinetics or to equilibrium kinetics -- HF or DF.
Gasdynamics capabilities include: 1-D, scheduied area, scheduled pressure, all aerodynamics scheduled,
and radial flow.

ASSESSMENT OF mes. _The code is capable of analyzing a large number of annular or linear, unstable
or ring resonator systems having overall collimated Fresnel numbers generally -30 {single step
collimated Fresnel number < 250). Models HSURIA, positive and negative compact unstable confocal
resonators, rings, and rings with injection locking, inter-focal line aperture, and inter-focal point
aperture.

ASSESSMENT OF UMiTATIONs _Limited to resonators with Fresnel numbers less than 250. Gasdynamics are
“generally” provided by ALFA analysis although 1-D, 3 stream scheduled mixing G/D are included in

dois code.

OTHER UNIQUE FEATURES: m/mode rotation, intra and extra cavity phase correction, and mirror
stryt supports. Scheduled mixing model used different mixing lengths for primary and secondary
mixing gones. Linear, exponential, or tabular mixing rates are available to the flow field model.

IKEY v

Name: Payl €. Fileger mhone:  __(305) 840-6643

Ovganization. . United Technologies Research Center, OATL

Address P, 0. Box 2691, MS-R-48, West Palm Beach, Florida 33402
AVAI DOCUMENTATION (T Theory. U User. RP R " User's manual publication date is February 1980,
(RPS S0Q user's manual.

STATUS:

histicated {geometric

USAF/UTRC
rNo

MACHINE/OPERATING SYSTEM (on which

CDC-176; kinetics also available on 1BM-370.

LE? Yes
Machine Dependent Restrictions 1D FFT routine (CPFT) s CDC system dependent.

SELF tor 185
Other Codes

(name. None for optics; ALFA code is used for gasdynamics inputs.

ESTIMATE OF RESOURCES REQUIRED FOR AUNS

Core Size (Octal Words) Execution Time (Sec. COL 7600)
Senakt Job . . 5 sec/fiteration
Tymical Job Same for all 2146K 0 sec/fteration
Lorge Job - o 740 sec/iteration

Appronimate Number of FORTRAN Lines 4300
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CODE NAME: CLSLGH*

cove vyee: - ODLiCS

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF Cope: . Assess optical performance of MIRACL device before, during, and
after acceptance testing without "breaking the bank."

ASSESSMENT oF capasiLmies: _very flexible because of modular programming approach; faster run time due to
empirical cain modeling approach. Gain is modeled via empirical “fit" to BLAZER predictions.

ASSESSMENT OF LIMiTATIONS: ot suitable for cylindrical problems; gain medium device specific (i.e., not

a_design code). Detailed kinetic/gas dynamics are not calculated from first principals, but instead
are empirically modeled.

OTHER UNIQUE FEATURes: _Currently confiqured for MIRACL resonator (spherical on-axis_unstable resonator)
but easily adaptable to other geometries due to modular code philosophy.

ORIGINATOR/KEY CONTACT:
Name: Peter R, Carlson/Rebert E. Hodder  phone: (305) 283-3380
Organizstion: —SCience Applications, Inc.

201 S.W. Monterey Rd., Suite 30, Stuart, Florida 33494

AVAILABLE DOCUMENTATION: (T = Theary, U = User, RP = Reisvant Publicationy: (1) (Essentially sape formalism as developed by
Sziklas and Siegman at Pratt and Whitney for their 50Q codes); (RP) P. Carlson and R. Hodder,
“"Chemical-Laser Scaling-Law Gain Model Analysis," SAl technical memorandum to D. Finkleman and

J. Stregack dated September 25, 1979.

STATUS:
.. Jes - but limited.
Under Modification?: ___Y€S
purpose(s. Under_development. The intent is to model the entire optical path to_the calorimeter
at CTS (including aerowindow and beam path conditioning ducts).

Ownership?: . GOvernment
» No

MACHINE/GPERATING SYSTEM (on which instatted): _COC 175/NQS

TransporTABLE: _Probably
D i Line printer, disc storage.

SELF-CONTAINED?. . YES
Other Codes R (nama.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec. COL 7600)

Small Job:

Trpical Job:

Large Job:
Approximate Number of FORTRAN Lines: ___ 1400

* Chemical Laser Scaling-Law Gain Model
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CODE NAME CROQ*

CODE TYPE: Optics, Kinetics, and Gasdynamics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cooe: _Models HSURIA and Ring Resonator with mode rotatign. Is intended

to be a resonator design code for maximizing focusability and power of output beam as a function of
cain generator and resonator parameters.

ASSESSMENT OF CAPABILITIES: _Constant or variable magnification non-everting waxicon with arbitrary offset
angle. Full OPD matrix calculation. Tip flux unloading capability. Spherically diverging, converg-
ing, or collimated compact leg beam with capability to adjust 10/0D ratio (bifocal property of

axicon) of output beam independent of resonator magnification. Models arbitrary tilt , decentation,
misfigure, and thermal distortion of all elements. Models arbitrary number of struts.
ASSESSMENT OF LIMITATIONS: _Planned additions: reflaxicon option, sparse OPD matrix_calculation with inter-
polation, decomposition of OPD matrix into components amenable to convolution, integral annular leg
treatment with introduction of FFT annular leg propagation, two or more gain sheets, polarization
(vector) code.

OTHER UNIQUE FEATURES: _User manyals planned; well commented listings {proprietary), available from TRW
or AFWL; resonator geometrics modeled - HSURIA and ring resonator with mode rotation and axicon tip

flux unloading; exp. gain, CL11, or HWN modeling.

ORIGINATOR/KEY CONTACT:

Name: Donald L. Bullock Phone: (213) 535-3484
TRW DSSG
Address: RI/1162, One Space Park Redondo Beach, California 90278
AVAILABLE DOCUMENTATION: (T = Theory, U = User, RP Publication): _LT): Annular Laser Modes Studies Final Report

. RP = R L
(axicon theory, aligned and misaligned); other documentation planned.

STATUS:

Ogperational C yr Bare cavity version,
Under Modifi Yes
" Add SLIM gain model (currently being implemented at AF.L).  Thermal aberrations being
coded.

Ownershipr. _GOyernment
Proprietaryr;  1€5 for ALPHA competition.

Cyber 176 (CDC)

MACHINE/OPERATING SYSTEM (on which

transporTaBLer: _CDC Only
Machine D ions: CDC only (may have to recode permanent disk file management and core size

adjustment compass routines for installation other than AFWL.)

SELF-CONTAINED?: _NO_
Other Codes R (name, IMSLIB routines for eigenvalue calculation; DISSPLA for 20, 3D, and/or

contour plots, VIINT, KBLIMP, ALFA for nozzle exit conditions.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:

Core Size (Octal Words) Execution Time (Sec. CDC 7600)
Small Job: 70K without 10
Typicel Job: DISPLA, T40K 210
Large Job: with DISPLA 2000

Approximate Number of FORTRAN Lines: 10500 (11213 cards)

*Cylindrical Resonator Optical Quality
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CODE NAME: DENTAL

Qptics, Kinetics, and Gasdynamics

CODE TYPE:

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF copE: _Laser kinetics calculations with strip unstable resonator.

AssessMENT oF capaaimies: __Kinetics which can be selected are €O,, HF/DF, and KRF.

One transverse dimension.

ASSESSMENT OF LIMITATIONS:

OTHER UNIQUE FEATURES:

ORIGINATOR/KEY CONTACT:

Name: Capt. Ted Salvi Phone: {505) 844-0721
AFWL/ALR
Add Kirtland AFB, New Mexico 87115
AVAILZBLE DOCUMENTATION: (T = Theory, U = User, RP = Publi T, U, RP: none

STATUS:
Operational C Yes

Under Modification?:

Py

. _Government (AFWL) _
»No

MACHINE/OPERATING SYSTEM (on which i €be

TRANSPORTABLE?:
N IR FFT is machine language.

SELF-CONTAINED?:
Other Codes Req!

d (name,

ESTIMATE OF RESOURCES REQUIRED FOR RUNS

Core Size (Octal Words) Execution Time (Sec, COU 7600)

Small job.
Typicat Job
Large Job

Approximate Number of FORTRAN Lines




{&yoeds) im0

m— JUCURUEA 8D FIDIN

A\)v 01 300 SICOW 1¥N1J0 NO 5113343 STIGON

teusseq)

————SeARN WOUS T WALr) Lirpunog sizZON
(A) 013G ILVH ONIXIW NO $13443 $T300W
Q31360N SIN3NTIA
STIT ¢1I00N WOY4 QININYILIO NOLLYYLINIINOD WOLY-

(hoeds) 100
935 L]
A) Wous NowL WOLY-4

3135339 JTASOSOUTY  *wo

(Ayoeds) 0.

Juy.opeosg leuoyog

Suepec.g isiddoq
A\C $1300W 311304d INI

#po) s pesny ey 40 w2mo0g
T Pe1erom soun seeen jo sequiny

winpqunbeuon = winuqyinb3

A\C LS UONNQUISIY LOLEINGOY (FUOHEIY PALINSTY

i ) 1opom surminwy

/ .\Iv 1opopy sur) adurg

w00

240
——— LR BUNIEY T 0QN) AI0US
—onquio) mesy 2y

A\C 031IAON HIAING TYWYIHL

AA

A

A

By A\: G373IGON SICON JIISNVYL AD¥3INI

330 Nool. (Apr20dn) a0

PN 4IROIAAY 10} 383000 0N

(kro0an) 0410
Uiy 7 povIwRig
A\P. HIVQ¥ddY DNIVIAON JSYE

0

T weinqung 7 seunar
A\ﬁ QITIQON G314 MO

af a A at (A) NOISNINIG Q139 AINT4

.Q_.L“m 3409 WILSAS ILYNIGN0OD

g

7 Buumor g fuvaun senlumovy

Tumoy fieipey 1EUDUNED
a>:-§n. pu®) G31ICOW AMLINOID IVZZON

SJIIWVYNAQ SYO

1o vrtn. pued ™= 4. woy

T e 1 Cue nmed

A

T w X xa -.>M

wf o] Aema faex

-\»v 03130ON SNOILIYIY INIdNNG T¥IIWIHD
0371300 SOILIND / Ry A ‘azsind

(UOUIEAG MOl T seny D Buory Lep uieD
SNOMDIYLSIY AMLIWNAS NOIDIY NIVD

voidey 1eyuuy

A uoiBey 1edwo)

gt ]| ez | a1
A\»v ALITYNOISNIWIO 0I¥D SOILINDI
T uorBay ienuuy T uoday joedwo)

190 jeaupunhs vessued) WILSAS TAYNIGN00D
T voidey aminuuy’

(A) GI1IA0N NOISIY NIY¥D

uoiBey 19e0wWo

7 Aneng weeg Y2ieeq 1304 JrUNdD.
T inaowiey Buiesig weag .A\C S$1300W 0131444

40

o

Sweeg paddepeag

7 i

4 UoHBUEA ¥OpU| WPy
A\»v STICOW ¥IHIQOK 41314 ALIAYD Q3GYVOT

w0 paieLes

Paoy  #83p3 A81dN0D INAINQ

vl #8071

T RIS e e

Aavsngay

huoag

“$- WHLIODIV NOLLOVELXI HOLIFA/INTVANIDIT I 1dIL INK

nbuyseg

IlQZIII ¢QISN SWHLIYODTY NOILYEIIIIOY

240

VOBLITOLI0) Pty 7 UOBIEOWO) oy
.A>v INOINKHIIL IONIDWIANGD

[EpLozadedy  (wesn o
X49) NOUNINY 0uBBLy seuERAT

(M4} uopsuel) eyury ey

Q) yeuLeyl /

— YL S010M

A? STIAOW AIIGON GV3H3 ALIAVD JNVE

uIeD peytieg WED polsiniEs spduitg
AuQ Kaed wivg “.\ﬁ ST3GON NIVD

L Y
sPunes) " f8ii1] (Eeds

R T

{Kroeds) seurg

WD 3UCD MGRUTA

oquIEg-eoqtieg

esun

Ksiary

suoameM suoary

110111 1800205

T voum 1eupunsy

si0ipy _-u:-:amJl| sioup a1y
.A\C G30N1TINI STI00W INIWITI TYIL40
sanesoy 7 sapsog A\C HONVYE

ML 9SI9NaY —" (Buty) saem Junuesy

J'Il g Supung A>v 3dA1 HOLVYNOSIH

{144) wsopsuRiy s8N0 4 1584

wsnrpend) vensnes

BUBRIGAY 10UIDY I

SwyIolly wideul sy

vioasw) L ovsae | oy INOINKMIIL NOLLYOVEONd

T T seuiswoey worrucsey dninw smnpom

T seulwosy 201RUOSay SO P

1A0wonD 101PuDtaY SBuG Pty
A>_ ALIIBIXTTS NOLLVENDIINGD

fespqiy == je3ndu3 InBueioey

= durg e asenbg
(A) QIMOTIV (S)34VHS HONEIN

ud:ﬂ <CSNOIULDIBLSIE AL INWAS Q1314

woidey setnuuy

uoiBey |dehuo)

A>v ALNIVNOISNINIG Q18D ISHIASNYHL

= uoiey senuuy mq uoBey 1eGWwo)
(240 He2upunés ‘umseue)) WILSAS I1YNIGHO0D
200387 7 Jeieg
{A) NOILYINISINGIY (NOI YZINYI04) G114
/
- _uu.:!:euol.\.l 2040 1e>skug

(4) 3441 JISVE

- $J1140 _

INIG ‘FNVYN 3000

- ey i r—— o g -




- ek o XTI e P AAOY

CODE NAME: DESALE-5

CODE TYPE: Optics, Kinetics, and Gasdynamics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE i d_Chemi Laser Performance.

ASSESSMENT OF mes: __Calculates solutions to coupled fluid dynamic, chemical kinetic and radiation
transport equations for CW and pulsed chemical lasers. Utilizes comprehensive model of chemical

kinetics and includes treatment of base relief and nozzle boundary layer effects.

ASSESSMENT OF LIMITATIONS: icted to Fabry-Perot cavity (although ad hoc technique for first order
correction for curved mirrors has been included). Uses scheduled mixing model to treat mixing
phenomena (although mixing rate is determined locally at each downstream station according to
local flow properties). Restricted to rotational equilibrium.

QTHER UMQUE FEATURes: _Individual vibration levels treated as separate species; models effect of

blockage (base relief).

ORIGINATOR/KEY CONTACT:
Name: M. Epstein Phone: (213 648-6861
o Aerophysics Laboratory, The Aerospace Corporation
A P.0. Box 92957, Los Angeles, California 90009
AVAILABLE DOCUMENTATION: (T = Theory, U = User, {T) "Desale-5: omprehensive Scheduled
Mixing Model for CW Chemical Lasers h Aerospace Corporation Rpt. W -79-31, May 1, 7979,
M. Epstein; (U) "The Resale Chemical Laser Computer Program." Aerospace Corporation Rpt. SAMSO-TR-
75-60, W.D. Adams, E.B. Turner, J.F. Holt, D.G. Sutton, and H. Mirels, February 20, 1975.

STATUS:

Under Modifi

ownershipr: AAGrQspace Corporation
r yr. o

MACHINE/OPERATING SYSTEM (on which CDC 7600

TRANSPORTABLE?: _YES

—None

SELF.CONTAINED?. __YES
Other Codes R d (name,

ESTIMATE OF RESQURCES REQUIRED FOR RUNS:
Core Size (Octs! Words) Execution Time (Sec. COC 7600)

Small Job: 146K 20

Typical Job: 146K 30

Large Job: 146K 60
Approsimate Number of FORTRAN Lines: _Overiay
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CODE NAME. ELNWD2

cooETee:  _Qptico

PRINCIPAL PURPSE(S)/APPLICATION(S) OF CODE: Compute transverse eigenmodes of bare annular resonators and
later add simple gain.

AssEssMENT oF cAABiLITiES: ——Mode oss. frequency, mede shape. and optical quality yersus equivalent Frespel
number, magnification, and fractional length that is compacted.

ASSESSMENT OF LIMiTATIONS: _Linear mirrors; low azimuthal modes; geometry. Extensions are difficult Negg > 1
due to asymptotic Fresnel approximation.

OTHER UNIQUE FEATURES: Can model HSURIA and compact unstable confocal resonator.

ORIGINATOR/KEY CONTACT:
Neme:  John E1linwood e {213) 648-7301

Ovi Aerospace Corporation
Address: Box 92957, Los Angeles, California 90009
AVAILABLE DOCUMENTATION: (T ~

d

Theory. U = User, RP = Relevant Publication): D i
ilable; (RP) see literature on asymptotic methods.

No
Under development

JAerospace Corporation
Distribution controlled by USAF.

MACHINE/OPERATING SYSTEM (on which invtatied): __COC Cyber 76/172

TRANSPORTABLE?: ran
o » Plot routine

SELF eor. MO
Other Codes Required (name. Special functions, IMSL

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec. CDC 7600)

Small Job. 40K

Typical Job; 40K

Large Job: 40K
Approsimste Number of FORTRAN Lines: 400

i

i

f

F\
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CODE NAME GASSER

CODE TYPE: Gasdxnami (%]

PRINCIPAL PURPOSE(S)/APPLICATIONS) OF cope: __1nviscid flow code using the method of characteristics and

accoynts for heat release, It is ysed for cavity flows with heat release defining skroud contours

v
of cavity, etc.

ASSESSMENT OF CAPABILITIES: i i d th riations
pormal to the optical axis, resulting in optical path difference fields.

ASSESSMENT OF LiIMITATIONS: L+ does not do the laser mixing problem and the heat release is an input.

OTMER UNIQUE FEATURES:

ORIGINATOR/KEY CONTACT:

Name: D. Haflinger and P. Lohr pnone:  _(213) 536-1624
TRM_DSSG

Address: R1/1038, One Space Park, Redondo Beach, California_ 90278
AVALABLE DOCUMENTATION: (T - Theory, U = User, RP = i

STATUS:

P . o

Under Modi

TRW

MACHINE/OPERATING SYSTEM (on which instaited): _CDC 6600

TRANSPORTABLE?: __Yes

None

secr.contameor. No
Other Codes (name. Combustor (GLAD) generates inputs to GASSER at the cavity entrance.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec. CDC 7600)

Small Job:
Typical Job: _ 20K 25
Large Job:
Approsimate Mumber of FORTRAN Lines:
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COOEt NAME GLAL

00 TYPE Kinetics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE To provide extremely efficient single-line gain alqorithm
which is anchored to available data base for nozzle being studied. Used with SAIGD.

of ungs _Principally designed to analyze source flow nozzles but cen also be applied

to conventional 2-D slit nozzles.

ASSESSMENT OF LIMITATIONS

OTHER UNIQUE FEATURES T in algorithm is a sim
A series of gasdynamic and kipetic parameter profiles are passed from the full code to the gain
algorithm in the form of a data file. The gain algqorithm then solves the lasing specie equations
for that gasdynamic/kinetic field with an imposed intensity profile {see SAIGD).

ORIGINATOR/KEY CONTACT
Namme Kerry E. Patterson mone  _(494) 955-2663

Science Applications, Inc.

Address 6600 Powers Ferry Road, Suite 220, Atlanta, Gegraia 30339

AVAILABLE DOCUMENTATION, (T (U User. AP . molevars Pubication) — (T)_HF Laser Sy m _Tech Ags:
DARPA Interim Report) Science Applications, Inc., Atlanta, Georgia, July, 1979, Sectior j.

STATUS
Yes
Yes

Under W

~ Extend to multi-line capability.

U.S. Government
No

MACHINE/OPERATING SYSTEM (on wiuch

TRANSPORTABLE? __'C5

. o None

SELF.CONTAINED? No

Other Codes Required (nsme. purpose) — SAIGD - SA] gqasdynanmic¢s code generates gasdynamig field

variables as input to this code.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS
. _Core Suze (Dctai Words) | Execution Tume (Sec CDL 7600

Smatt job

Typcsl Job

Lacge Job
Approsimata Mumiber of FORTRAN Lines 7%
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CODE NAME GENRING

COOE TYPE Qptics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CopE: 10_Mmodel chemical laser ring resonators utilizing linear and non-
linear reflecting axicons to produce an annular gain_region; to study and trade off ring resonator
candidates; to study effects of spatial filtering on mode control; to study the concept of (scraper)
aperture self-imaging.

ASSESSMENT OF caPagiLmes: __Models bare and loaded unstable ring resonators of aligned circulary-shaped
optics which employ a pair of similar reflecting axicons. Models positive and negative branch
resonators. Models simple gain., Uses Fresnel-Kirchhoff propagation. Models far-field performance.
2-D plots.

ASSESSMENT OF LimiTaTions: _Cavity fields are assumed to be circularly symmetric; this is a 2-D code.

OTHER UNIQUE feATURes. . 1M0dels positive and negative branch P-P waxicon (reflaxicon}/P-P waxicon
{reflaxicon) ring with or without offset. Bare or loaded, Also models linear waxicon {reflaxicon)
combipations, Easily modified to model ring resonators without axicons.

ORIGINATOR/KEY CONTACT:
Name: Carl M. Wiggins Phone.  __L505) 848-5000
The BOM Corporation
Address: 1801 Randolph Road S.E., Albuguerque, New Mexico 87106
AVAILABLE DOCUMENTATION: (T (1) and (U) "GENRING: A Computer Code for
Modeling Cylindrical Unstab\e R1_LResonators H1th Internal Reflecting Axicons" BOM/TAC-79-152-1R,
The BOM Corporation, May 1, 1979; listings available from AFWL/ALR.

STATULS:
C

Under Modtf

hip?: Government (AFWL/ALR)
No

ot L0

MACHINE/OPERATING SYSTEM (on which i ¢DC 6600/7600

TRANSPORTABLE: __ YeS. except for plot routines
Machine D R ions: _ yses AFWL plot library METALIB.

SELF.CONTAINED?: No
Other Codes Required (name. Uses AFWL plot library METALIB,

ESTIMATE OF RESQURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec, CDC 7600)

Small Job: 290K 5

Typical Job: 200K 15

Large Job: 200K 30
Approtimate Number of FORTRAN Lines: 1700

Y "

- ..




(Aoeds) 040
SUOUSUEA TOpU| PNy
w: 04 3N $IGON I¥IiLd0 NO $§132443 $1300N

(Kpoeds) a0

_— (e muisg)
——— seae 1IOUS T LAET Lapunog mzzoN
{4) 04 3N0 ILV¥ ONIXIN NO S123443 S1300W
- Q31300W SININIG
T 300N WOY S GINIETLIA NOILYMINIINGD WOLY-§

(Kudeds) 0

s—
“A) WOM4 NOILYIZ0SSIQ WOLY-4

0

—— ey Poumisisa)y "ny yous

£018nquI0)
A\C a31300W ¥IAING TYNEIHL

speny Uy

a0

dyoeds) a0

Sujuepeosg seddog
A>v S$IICON 1113084 INN

BP0 U PITN SWINMTHIO) 1Ry 10 32)N0G

PHOPOM ST 18T JO NqUINN

1 \C MG VOHNGLINT LONTINGOY FUONRICY PeuINISy
| >~ 1PPOp BupNny

.>~ 19pOW our) BiTng

)

LX)

A

1A
a3uamey \/v QIVICOM SIQOW WIISNVEL ADIINT

(5poeds) o

PESN yoROKIY 10) S3USIREY

“(4p2ads) 5040
— i potweig

.A\C HOVO¥ddY ONITIQON JiSVE

0
T weequng. seuiue

A 031300W 01314 MO

qt .A\»v NOISN3INIG OIN9 aINT3

‘NILSAS ILYNIGHOOD

w0

Fuwmop) Spesun] renBueioey

Sutmony Giepey TEOUPUIL)
BUOHN A>v (adéy put) 0I1IO0W ANLINOID NZZ0N

Eyeonan. D= Ty . p) oy

a —&n. 9o

H xoxa Fxea

al o} sl ¥ a-xa Iaex
_A>v GIVIGON SNOLLIYIN ONIdNNG TYIINIHD
aI1IA0W SIILINMN g & ‘a3sInd
ce————"Luon3euq Moy

:gsony ndQ Suopy Kiep i
‘SNOLLDINASIY AULIWNAS NOIDIY NIVD

vorBay 1ejnuuy

uorBey 10edus0)

o] oz | ot
(A ALITYNOISNIWIQ INS SDILINDY
ordey snuuy

uorlay |Peduo]

W3LSAS 3L
“HOI39Y 1Ry’ vorley 10edwo)

QUON A\)v Q313T0W NOID3N NIVD

T Aend waen T yaumes isog wunidg
irAsay Suuang weag \C S1IQON G131 ¥Y)

00

0

Sueeg Padduean

hei]

SONSIIEA SPPA) WNIPoR
A\C S$1I00W ¥314/00W Q1314 ALIAVD Q3QY0T
u0 palRLg

poioy 58PPI sednal indng

"0

RCVE L1
ARLNDALD A0} oW ugy eI peews

Aoy

fuvug

.A\»~ WHLIMODTY NOILIVELKS HOLIIA/INWANIDIS TN

ontusyaey
SUOY <03SN SWHLIHODTY NOILVSITIIIV

ou0

D Petd N D semod
7
.A\C INOINHIIL IONIDYIANOD

ET0] u:_.oqv_.z (Kpoeds) g

(NID) HONUIIY PIUBBIJ HUSRIID

(LH4) Woojsuri | [eyuey 1say

ey,

¢ WL i
M) STICON H3ISIA0N Q114 ALIAYD J4VE
VD PONISG T uND peussnies iy
7 400 lursd 4100 (A) STIGON NIVD

#4100

———— gy JI,:._E Ieneds

BIOUIN SIQRLLOSQ

(Konds) Jauio

20840 U0 eIQrUIA

MOquIRd-moqesey

awoun

Lrary

suoamem suoary

“Ssoungy sedeirs
’r

7 poum

7 SI0UYN 1RIUIYDG \ iU g
A}v GIONIONI STIGON INIWITI VL0
aaneBeN T asod (A ) HINVYI
7 7 2 Howwwe
ML 50y == (Bund) oavm Junears)

2

oy Bupuns _$v 3dA1 YOLYNOSIY

(L49) Waojsues] 10uncy ey

smepend) vensneg

Burbesony IUISN M

\ A BUGIONY 0:301u; SUSe
winmny | 5 vanc et oy IN0INKIIL NOLLYOVAOB

SOUIMLOSY J0IEVOSEY Sidingy MeINDOW

NN posty
Linawosy soieuosey BuIS ‘Pasty
A> Y ALINBINI TS NOILVENDIINOD

Kamapay reoudy3 enSuedey

7 g mnau) drends
A a3mony (S)3dVHS HOUHIN
SaL {SNOILIIBLSIN AYLINNAS Q1314
uofday senuvy

v.I\.L wordey jecuo)
(1] K| >u ALV a9 1
ld uorBey iwnuuy le uoiley 12ethwuo)
€318 [@upumls ‘veseped) WILSAS ILYNICHOOD

en T e

A)- NOUVINISINGIY (NOLLYZINYIOL) Q133
T rososy ™= 33000 reHshug

(A) 34A1 Jisva

— $J1140 _

ONTUNI9 ‘INYN 3009

~
- e o 4 —— A . —

-

PO P




i A g s A e i A

CODE NAME: GIM

CODE TYPE: Gasdynamics Code

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF Copg: __General Interpolation Method (GIM) is used for laser cavity and
nozzle analysis. Used for external and internal flows.

ASSESSMENT OF CAPABILITIES: Multidimensional 2-D, 3-D viscous, diffusing flows; time-dependent.

eventually combine this capability with the chemical kinetics of ALFA and APACHE.

ASSESSMENT OF LIMITATIONS: Simplified diffusion.

OTHER UNIQUE FEATURES:

ORIGINATOR/KEY CONTACT:

Name: D. W. Lankford Phone: (505) 844-9836
i Air Force Weapons Laboratory

Address: AFWL/ARAC, Kirtland AFB, New Mexico 87117

AVAILABLE DOCUMENTATION: (T Theory. U - User. RP - R publication): ___LT) (U) To become available after modifi-

cations are completed.

STATUS:
Operati »__ Yes

Under Modification?: Yes, from December 1979 until January 1981.

'S Add all chemistry and laser physics capabilities of ALFA.

o,,..,.,..,v ckheed Space and Missiles; USAF after modificaticns complete.

Yes, while under development by Lockheed.

MACHINE/OPERATING SYSTEM (on which i cDC 176, Star, Cray.

TRANSPORTABLE?: Yes

Machine Dr ictions: _tiane

SELF-CONTAINED?. _NO

Other Codes Required (name, purpase). . Lhree modules: geometry mesh, code assembly, operational assembly.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS
Core Size (Octal Words) Execution Time (Sec. COU 7600)

$mall Job:

Typicat Job: 100K CM/500K ECS 1-2 hours

Large Job: 150K _CM/1000K ECS 2+ hours

Approzimate Number of FORTRAN Lines
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CODE NAME: GLADY_

cooe Type: . Gasdynamics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cope. __General laser analysis to calculate averaqe flow properties in
nozzles and in cavity.

ASSESSMENT OF CAPABILITIES: With general input quantities such as bulk heat 1oss and flow conditions,
average flow conditions are calculated accurately. Two nozzle flow options are included, for high
and moderate Reynold's numbers.

ASSESSMENT OF LIMITATIONS: Detailed flow conditions cannot be predicted. Cavity chemistry is also
done by bulk procedures.

OTHER UNIQUE FEATURES"

ORIGINATOR/KEY CONTACT:
Name: R, Hughes/D. Haflinger/H. Behrens pone: _(213) 536-2757
oreamiaati TRW_DSSG

Address. R1/1038, One Space Park, Redondo Beach, California 90278
AVAILABLE DOCUMENTATION: (T - Theory. U - User. RP - Publicati _(7) None; listings proprietary.

STATUS:
o i G

Under Modifi

Purpose(s):

ship?: Thd
Proprietary?: Yes
MACHINE/OPERATING SYSTEM (on which i €oe 174

TRANSPORTABLEr __YesS
Machine D None

SELF.CONTAINED?:. ___YeS

Other Codes Reqy (namae.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS
Core Size (Octal Words) Execution Time (Sec. COL 7600)

Smail Job 44K 15
Typicat Job 44K 15
Large Job 15
Approximate Number of FORTRAN Lines
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CODE NAME GOPWR

cooeTvee: Qptics. Kipetics, and Gasdynamics . B
PRINCIPAL PURPOSE(S)/APPLICATION(S) OF copE: _ Calculatiopal tool to study the performance of CW chemical lasers

and the interaction with the gain medium.

ASSESSMENT OF CAPABILITIES: Uses geometric optics and quasi-one-dimensional aerokinetics. Useful for

parameter studies to indicate the importance of design parameters on laser performance.

ASSESSMENT OF LimiTaTions: —Limited to HSURIA deometry only unless modified

OTHER UNIQUE FEATURES. _Resonator geometries modeled: HSURIA, reflaxicon beam compactors.

ORIGINATOR/KEY CONTACT:
Namme: J. K- Hunting/T. 1. Yang o (213)884-2370

Organizati Rocketdyne
Address: 6633 Canoga Avenue, Canoga Park, California

AVAHABLE DOCUMENTATION: (T - Theory, U - User. RP - Relevant Publicationy: (1) Rocketdyne Internal Letter G-SL-77-509,
October 5, 1977; (U) Rocketdyne Internal Letter G-0-78-937, January 24, 1978.

STATUS:

Operational C:

Under Modifi

Qwnarship?: Rocketdyne
i No
prietary?:

MACHINE/OPERATING SYSTEM (on which i

CDC 176 NOS BE

TRANSPORTABLE?: __NO
Maching B wons. _Uses CDC Fortran extended features, uses CDC LCM.

SELF-CONTAINED?
Other Codes Required (name, DISSPLA Plot library.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Tisne (Sec. COC 7600)

Small Job. 16K/15K LCM 10 sec/iteration
Typicat Sob 16K/15K_LCH 10 sec/iteration

Large Job: 16K/15K LCM 10 sec/iteration
Approximate Number of FORTRAN Lines 3200

T e et - P ————— - — .




- ape

[ ————

* A4S LWAYIOWMIYY wniaqgLLnba sasM

(Apoeds) o0
. BUONSLISA X0PU| BIPEN

A\)v 01 INQ $3A0N T¥ILL0 NO S123443 S1300W

Q_.‘L.—. (Kpoeds) s
—— EDUNNQIN] T (STIO0NG |PULIBY) SUOHIESIAG
T s ous T uein Aswpunog szz0N

.‘ A) 04300 14vy UI;_! NO $123443 $1300W

T N SH ‘g37300W SININHQ

T+ ¢1300W WOYJ GININY3LIO NOLLVEINIINOD WOLY 4

(Auoec) ioqig
7]

”

Buueproug imddog
A\C $I3GONW 3114044 INIT

uBYoy N
~53ed5049y BPOD U PATN) SIUSINGAC) MUY 0 SJiN0g
z _.41 POIopOW e IBSEY |0 JBquing

i /

IS UONNQIISIA LORAINA0G (FUCNRICY PAWNISY

A .\C 19O YN

\ ~>v 19POW Bury SBuis

Ru0

A\»v WON4 NOWL Woiv-4

pajapoul joy ‘e
o —jaiwey 43URINISEY T 2QN) NIOYS
A\fv 031300W ¥INNG TYNEIHL

SN 2y

usyo) [ 4 A
8-A

uayoy [/ 44
saue004 :(A) GTTIC0M SIO0W HIISNVAL ADHINI

“(Apoeds) 1

TJ009Y [BUL GO Ty P oeeriov sy seocemiey

(Apeds) 010
Laii s
A\&v HIYO¥ddY ONITICON JISYE

——

“hUuLXtw paLnpsyds “wo
waioquny

(A) 037300W €313 MOV

027501 (A) NOISNINIQ QIS aIN14
TESTAPUTTAT — WILSAS ILYNIGE00D

unury

00

* Sumoyy kpeeun seinBuridey

7 Buimory hepwy woupUIA)
(A) (941 pue) G373A0W A¥1INOID INZZON

Caonnlu . pumo T wom

a =—u. Dpoo

Vall B x-xh Zxea

Zyex

Al n] s ¥ AsxA
A>v a31300W SNOLLOYIY DNIdWNG TYIINIHD
QI1IAON SALINIK MY G3ISING

—iuonsanq moj :sovy 3udQ Fuoly Kiep uien

SNOLLDIALSIH ANLINWAS NOIDIE NIVD

Vd uoIBey Jenuuy

voiBey lowduio)

ae az ] ot
_A>v ALINYNOISNIWIO Q1Y SIILINN

'NM| uorSsy imnuuy ﬂul voIBey 12eduwo)

Anend wesg

T w2iees 04 pwindg

w0

1esouey Joyseeis weeg (A7) STIGOW G131 Hv4 lad

o oy

Sweeg peddepIng x}- WH1INO0DTY NOILOYHIXI OLIIA/INTWANINI dULLINN

onbeuyoey

sey

A\&' STIGOW ¥I111I00W AT314 ALIAVD G3QV0T

BN 035N SWHLINODTY NOLYAF30LY
uoenEs xepu) WO

w0

. F— 3P 7 D semay

,A>v INDINHIIL IONIDHIANDD
poloY  $98p3 s81dno) Inding

7 "oy

SOL1d0 J1A33W0aY  4#sedt) eun

(Ay20ds) pejostes

(R49) UouUNY U4 seuspIe]

Loy

(LH4) wiojsues] ppyueH 1sey

TS
(L44) wsojsuri] s0unoy 198y

uren pannieg

AuQ Auae) sivg ”A\IV ST1IQON NIVD

RUFE e ]

A\Iv S13A0N ¥314100W A1314 ALIAYD J4vE

wnjeipend) verssnen

e pominies 'S BurBesoay Bussy ULM

S0y (RIB0JU] BUSSIg

** INOINHIIL NOILYIVAONd

TSR I0ILUOTIY FKUMN HEINON

o

1o10u0say Sidng Peny

Bunein

suooneyey | suooxem

a4 feands
7 £4Bw0aT) 0IPUOSEY SBUIS PATIY
(A) ALIIEIXINS NOLLVHNOIINDD

s0um siqeuiicieq

{&120ds) 10410

——— Lenqiy senBuiey

eudn3
10340 #u0D HQELTA

g = seman) sseng

J
.\: GIMONTY (S)IVHS HONNIN

STITIAST m( <SNOILDIYLS IN ANLINNAS Q1314

vaidey seinuuy

etoqeaeg-roarieyg
e

Leaygry

S0y uoRay 15¢0u0)

$104014y sedesdg A\)- ALITYNOISNINIO O1ND ISHIASNYNL

7

7 S100N (FIUSDS —
.A\C QIANTIING STIAONW ININITI TWIL40

(e : W3LSAS 31 3
T ordey minuvy vorsey 1oedwog

A) 31ICON NOIDTY NIVD

anneteN

ML Stieney T (Ruiy) Saux Tuneariy
sazp Buipuels .\C 3dAL HOLYNOSIY

BIGLIY |RIPBIAD 55 uoiBay Jenuuy 5 uoBay 1redwey

I (210 @aupuA) uesave)) NIISAS ILYNIGHOOD
/ 0} an » e
e (A) HONYYG (A} NOLLYANISTB4IH INOIL¥ZI¥Y 104 01314
e moen ™ 4240 1 Mg
' () 3448 JISVE

_ $3i1d0 ‘

YMd09

‘3WVN 3002




CODE NAME GURDM

cooe Tvee:  Optics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE: Originally designed to model P ‘s _Intr vity Adaptive Optics
experiments. Models bare cavity compact beam resonators with circular end mirrors and one or two
internal deformable mirrors. A far-field code includes external defcrmable mirror, tilt removal,

optimum focus, etc.

ASSESSMENT oF cApaBiLTies: —Full 3-D tilt and decentrations of all mircors; arbitrary deformations on
all mirrors; arbitrary turning angles at internal deformable mirrors. 2-D and 3-D plots.

ASSESSMENT OF LIMITATIONS: Usual paraxial requirements; restrictions on peak defgrmations of turning
mirrors, machine and cost limitations for large problems.

OTHER UNIQUE FEATURes: _Models any two-mirror stable or unstable compact beam resonator with one or two
deformable turning mirrors intracavity, one deformable turning mirror extracavity.

ORIGINATOR/KEY CONTACT:
Name: Thomas R. Ferguson or Guy T. Worth ... __(505) 848-5000

The BDM Corporation
Address: 1801 Randolph Road S.E., Albuquerque, New Mexico 87106

U) General Unstable Resonator with
AVAIUBLED UMENTATION: (T - Th = User. RP_: R t Publ _FMJ—_WWW_
Deformable H?rrors (Lrogt::tﬁ %URm, ﬁ‘”‘fergu‘ggwét al, The BDM Corporation, BDM/T -1R,

March 31, 1979,

STATUS.

Ownership. —_Government (AFWL/ALR),
No

o !

MACHINE/OPERATING SYSTEM (on which i £DC 6000, 7000, 176.

TRANSPORTABLE? __YES
i Restrictions: —<DC 170, size restrictions,

SELF-CONTAINED?:
Other Codes Requi 5 —None

ESTIMATE OF RESOURCES REQUIRED FOR RUNS-
Core Size (Octal Words) Execution Time (Sec. CDC 7600)

Small Job

Typical Job

Large job:
Approximate Number of FORTRAN Lines




(4oede) 0
BUCHEUEA 18DU) paly
(A) 01 3N0 $300M WILLEO NO $133443 $1300N

{poede) Jpn0

aa)
S ———— SeARN 104§ T 184 Liepunog erzoN
(4) 04 ING ILVY INIXIN NO $103443 S1IQON
- a31330N SININYO
T $1300W WO¥J GININGILIA NOLLYYLINIINOD WOLY-3

(hpaade) o
walll Nn
A\: WOUS NOLLYIDOSSIQ WOLY 4
w0

A A SUEISNY T 8ARY ¥I0US

WINQWIOD T Bives iy

TTIOIITI STARIINISE [PUASTXY o

{Apdeds) sou0

Buuepeosq (euosyo)

“Sutuapeosg seiddog
.A\'v $1300W 31504d INIT

o) ui pesny 4803 BTy 10 831105

ST peyepog seun) e 10 leQuing

.)- NS UOHAGLISIY UOHEINADY [FUCURIOY PaUINSTY
< 7~ HPOW SUIUMN

‘)Zuoel!i!!zm

o

AR

A

A
*ousee A\)v QIV1ICON SICON HIISNVHL ADYIND

{A) 031300W ¥2Aa

(Ap20dn) 00

POS(1 yowosOdy 10} S8JURIEHEY

(Aypowds) g
ey pornusig
A\IV HIVOu4dY DNITIOON JiSVE

o

wenquny vy
ﬁ\)- a3ICON QTN MOT3
at az at A\)v NOISNINIO QI¥D QINY

WILSAS L

-0

Susmoy 4 Spdeur] sminBueioey

Buimory éepey 1#UDUIMY
BUON (A} (sdéi pue) 0313GON A¥LINOTD JION

Es.unlu. o™ . wwn

Eu. nowd

W e Hxea
a] o) 4]t Ao ey

A\a« 0373Q0N SNOILLIVIN INIJWNY TWIINIHD
GIIQ0N SHLINN my asnd
"(UOUIBNQ MO SOy A0 Juoy LA uwD

SNOILJIYLSIN ANLINNAS NOIDIN NIVD

uodey Uy

ot az at
.}- ALITYNOISNINIQ QLD SILINM
voddey vy T vodiey 1eduso)

7 f!éjlw.ll NIIOR P204 WD

A eousy Buuens ueeg A>v $7300N 038V

‘uoLsuRdXd 43LAN0Y {RYINWLZY,

0

.0

siweeg

il

UONFUSA SIPU] WNpe
A>v $II00N ¥1)1GOW 01314 ALIAYD 030VOT

WGP T P

ooyl WD senIneT) INHNG

"o}
‘andut S3uU3LILYE30D

INLUIB7 Aq 185 adeyg (o penees

— Lnswy

Auoig

;}- WHLIODTY NOILIVELYI OLDIA/INTVANIDII I INN

onbyeg
lllmzoﬂl.' -£03SN SWHLN0DTY NOILVEITIIOV

w0
VOBIBLIO]) PyRig 7 wOBLEGWD) senay
W INDINHIIL IINIDUIANGD

14p300%) s010

(N4D) oW HBUSES USRI

(M) USRI | NS 190

q e/

F A L S
n\)v $73G0N ¥FAAON Q13U ALIAYD F8VE

g pepersg — w pomarars g
g Gt ey A 1300 NivD

NUSWey3 G0
Ssdlpg uady

7 0Ly SQEULI0WQ

(Apoe0s) smpng

S0 Su0) SIS,

noqtiay hoqeng

.speuny

Lty

suory

———— sy el

Soouy IRUPUED
PY I EAT 7 104N 104
.>v Q3I0ONTIONI STIGOW ANIWITI T¥IILdO0

(e WILSAS 31 2]
—— ey Y
3UOK  (A) 031300M NOIDIN NIVD

vorBey 1200wWwo)

oanviey 7 saysog A\C HONVYE

ML 95i0anYy =~ (Buny) SaEm Funsari]
saem Juipunrg A\)- 3dA1 HOLYNOSIY

(144) usioysues] 3000 o4

SEipen() urssnen

Budestny WIS Y

Swypsoliy B Busedy

o) e e o INDINKMDIL NOLYOVONd

SBIPUORD 10WRUOSSY LT EINDOY

sdung pery
Lwoeg soiruosey sdurs periy
.A\fv ALNIBIXT S NOLLVHNIDIINDD

— gy resndug mnsue 0y

g = semond b
.A\C GIMOTIY (S)34VHS HOUMN
SUON ESNOLLOWASIY ABLINMAS 01314

voduy synuy

\ wodiay 120huD)

at “$w ALY awo

T wonkay renuuy £ uodiey wedwo)
(010 '1edupunts ‘veisspe)) WILSAS TLYNIGNOO0D
01308 I\..l aviedg
A\&' NOIZVINZSIUIIY (NOILVZINYI0H) Q1314
T €2uIWeRn T S0 (wsAug

A
(A) 3dAL Nsve

— SJ11d0 _

Wauno “INVYN 3000




CODE NAME: HF GOPWE

CODE TYPE: Optics, Kinetics, and Gasdynamics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF copE: __Calculational tool to study the performance of CW chemical lasers
and the interaction with the gain medium.

ASSESSMENT OF CAPABILITIES: Uses geometric optics and quasi-one-dimensional aerokinetics., Usefuyl for
parameter studies to indicate the jmportance of design parameters on laser performance.

ASSESSMENT OF LIMITATIONS: imi HSURIA ge ifi

OTHER UNIQUE FEATURES: Resonator geometries modeled: HSURIA, reflaxjcon beam compactiors,

ORIGINATOR/KEY CONTACT:
Name: Jd. K. Hunting/T. T. Yang Phone: {213)884-2370
; Rocketdyne
Address: 6633 Canoga Ave., Canoga Park, California

AVAILABLE DOCUMENTATI N I\ {T) Rocketdyne Internal Letter G-SL-77-509,
October 5, 1977; (U) Rockmfdyne Internal Letter G 0-78-937, January 24,

STATUS:
Operationat Ci . Yes
Under Modifi

Py

ownership?. — Rocketdyne
Pranei No

MACHINE/OPERATING SYSTEM (on which i CDC 176 NOS BE.

TRAnspoRTABLE?: __NO
Machine D icti Uses CDC Fortran extended features, uses CDC LCM.

SELF-CONTAINED?:
Other Codes R

DISSPLA Plot library.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:

Core Size {Octal Words) Execution Time (Sec. COC 7600)
Smalt Job: 16K/15K LCM 10 sec/iteration
Typicat Job: T6k/15K LCM 10 sec/iteration
Large Job- 16K/15K LCM 10 sec/iteration

3200

Approzimate Number of FORTRAN Lines
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CODE NAME HEOX

COOE TYPE Kinetics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF copt __Predict oscillator and amplifier performance for Sandig Lab's
hydrogen flouride fusion laser program.

AssESSMENT oF capamiumes — Lan do HF pulsed oscillator
nonuniformities, plus volume-averaged oscillator calculations. RKotational nonequilibrium, hot-
atom enhancement of hot and cold reaction rates, chain-terminating 0, kinetics, amplified spon-

taneoys emission, and transverse parasitic oscillations are allowed.

ASSESSMENT OF LmiTaTions ____lnitiation rate myst be specifjed. Calcylations which aljow longitudinal
nonuniformity require increasing amounts of computer time as pulse length increases. No opticy 1n

this code. Rotational relaxation limited to R-T. Difficylt to add reactions to existing scheme.

OTHER UNIQUE FEATURES . Ho%-atom hot and ¢old rate enhancement; amplified spontaneous emission along
optical axis included in amplifier calculations; amplifier input pulse detailed-spectral-time-history
description_allowed; transverse parasitic oscillations allowed in both oscillator and amplifier

calculations.

ORIGINATOR/KEY CONTACT

Name —James B, Moreng Phone (505) 264-4259
Orgonizaton —94ndia Laboratories
Address 4212, Laser Projects Division, Kirtland Af8, New Mexico 87117
AVAILABLE DOCUMENTATION (T Theory. s User AP R (RP) AVAA paper 75-36 presented at A1AA 13th

Aerospace Sciences Meeting, Pasadena, California, January 20, 1975, J. B. Moreno.

STATUS
Op c y Yes
Under . Not at present _

O _Sandia Laboratories/D.0.E.
Propnstary? __._NQ
MACHINE/OPERATING SYSTEM (0n which g _LOC 7600

TRANSPORTABLE? Not very, since not documented.

seLr conTanep? _ Yes
Other Codes R

{name

ESTIMATE OF RESOURCES REQUIRED FOR RUNS

Core Size (Octal Words) Exacution Time (Sec. CDL 7600)
Small Job _ . 180
Tyocat sob — ALl Jobs same: 150K 600
Lorge Job ) j200

Approrimate Number of FORTRAN Lines
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CODE NAME IPAGOS

Optics

CODE TYPE

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF copE __Interactive version of POLYPAGOS; conduct geometric ray trace
analysis of general optical systems; code subroutines can design nonlinear beam compactors of
reflaxicon, waxicon, and noreverting waxicon designs.

ASSESSMENT OF CAPABILITIES Code can produce OPD and spot diagrams through systems containing spheres,
conics, torics, diffraction gratings, axicons, and corner cubes. Code can take Fuurier transform of
field at output plane and generate far-field energy distributions. Can handle up to two deformable

mirrgrs. Will map movement of a ray via multiple passes.

ASSESSMENT OF LIMITATIONS Has no physical optics capability internal to optical train; does not
model resonators by iterative solution techniques.

OTHER UNIQUE FEATUREs __Resonator geometries modeled: HSYRIA, compact unstable confocal, unstable P-P
waxicon/linear waxicon negative branch ring with spatial filter.

ORIGINATOR/KEY CONTACT

Name D. Mansell/C. Barnard/Kemp* Phone (505) 548-5000

The BOM Corporation _

Address 1801 Randglph Road, S.E., Albuguerque, New Mexico 87106

AVAILABLE DOCUMENTATION (T Theory. U User. RP R (T) "POLYPAGOS" Aerospace Report TR-0058(6311)-1;
_Design and Fabrication Proqr,aﬂLLAF_wL TR-78-77; (T} "Geometry Ray Analyses of

HSURIA Prototypes,” BOM/TAC-79-151-TR; (U) POLYPAGOS Users Manual, Aerospace TR-0172(2311)-1; (u)
AFWL-TR-78-77.

STATUS

Under M No .

P )

No
MACHINE/OPERATING SYSTEM (on which ) COC 6600/7600

TRANSPORTABLE? Yes
R Requires overlaying.

SELF.CONTAINED? . Y€S
Other Codes Required (name

ESTIMATE OF RESOURCES REQUIRED FOR RUNS

_ Core Size (Octal Words) £xecutron Time (Sec CDL 7600)

Small Job S U SR _—
Typical Job 120% 1_sec

Largedob . = 0000 .
Approximate Number of FORTRAN Lines 8300

TRW/DS5G, 1 Space Park, Redondo Beach, California
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C TR mEE RTINS,

CODE TYPE. Gasdynamics

CODE NAME

KBL IMP

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CopE __ Boundary layer analysis.

Nonequilibrium Chemistry [KINETIC)

Boundary Layer Integral Matrix Program (KBLIMP).

ASSESSMENT OF CAPABILITIES Treats laminar and turbulent flows.

Multicomponent and chemically reacting

flows {including wall recombination) are analyzed.

ASSESSMENT OfF umiTaTions  _Must predetermine pressure gradient,

OTHER UNIQUE FEATURES

ORIGINATOR/KEY CONTACT

Name H, Tong/ A.C. Buckingham/H.L. MOYSe pnone (415) 964-3200

_Aerotherm Division of ACUREX

Address Mountain yiew, California

AVAILABLE DOCUMENTATION. (T Theory, U

(T) Nonequilibrium Chemistry Boundary Layer

Integral Matrix Procecure, Aerotherm Report, UM7367. July 1973.

STATUS

Under M

O i Industry-wide code.

Proprietary?: NQ
MACHINE/OPERATING SYSTEM (on which £OC 6600/7600

TRANSPORTABLE? _Ye€S

SELF-CONTAINED?: _NO

Other Codes Req d (name.

Codes required to generate pressure distribution.

ESTIMATE Of RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words)

Execution Time (Sec. CDC 7600)

Small Job: 120K

300

1000

Typical Job: 120K
Large job 120K

2000

Approximate Number of FORTRAN Lines
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CODE NAME LAPU-2

cope Tvee:  __Optics code

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cope- _Calculation of the propagation of a short pulse down a chain of
laser amplifiers and absorbers including diffraction effects; cylindrical symmetry assumed.

ASSESSMENT OF CAPABILITIES: _Calculates the temporal and spatial evolution of a short pulse due to nonlinear
amplification and diffraction from circular apertures and lenses; includes laser kinetics appropriate

for modeling of €0, and Nd: glass laser systems.

ASSESSMENT OF LiIMiTATIONs: . Cylindrical aqeometry assumed: is not designed for oscillator calculations.

OTHER UNIQUE FEATURES: Models unstable and hole-coupled stable confocal resonators.

ORIGINATOR/KEY CONTACT:
Jobn C. Coldstein and D.0. Dickman . (505) 667-7281

Los Alamos Scientific Laboratory, Group X-1, MS-531
Address: Los Alamos, New Mexico 87545

Name:

,_(T) (U) LAPU-2: A Laser Pulse Propagation Code

AVAILABLE DOCUMENTATION: (T Theory. U User RP - R P
With Diffraction, Los Alamos report LA-6355.

STATUS:

ownership?. —_Los Alamos Scientific Laboratory
No
prietary

MACHINE/OPERATING SYSTEM (on which i ) . EDC 7600/L1SS

TRANSPORTABLE?. _NO
Mschine Dependent Restrictions: —_US€S_Storage scheme of 7600 and relies on some aspects of LTSS operating
_system.
SELF.CONTAINED?. —_YeS
Other Codes {name, purp

ESTIMATE OF RESOURCES REQUIRED FOR RUNS
Core Size (Octal Words) Execution Time (Sec. CDC 7600)

Smalt Job: o N

Typical Job 58K (decimal) 10 minutes

Large Job- 00000 0 __
Approsimate Number of FORTRAN Lines 2000

[
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CODE NAME: _LOADPL

CODE TYPE: Optics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE - i i in) The purpgse is to
model some of the 3-D phenomenology associated with half symmetric unstable resonator with internal
axicon {HSURIA) with a radially flowing gain medium; performance predictions for power extraction
and beam quality; set/verify design requirements.

ASSESSMENT OF CAPABILITIES Capable of evaluating any general HSURIA w/reflaxicon. Analytical gain model.
General field modifier, mirror misalignment, misfigure, thermal distortion, struts.

ASSESSMENT OF LIMiTATIONs: _Half plane symmetry, restricted to HSURIA axisymmetric or 3-dimensional
calculations.

OTHER UNIQUE FEATURES General field modifier with deformable mirrors to correct for any aberration.

ORIGINATOR/KEY CONTACT
Name Alexander M. Simonoff Phone: {213) 884-3346
o Rocketdyne, taser Optics
Address: 6633 Canoga Ave., Canoga Park, California

AVAILABLE OOCUMENTATION: (T - Theory. U - User. RP - Relevant Publication) — 1 imp} i £ -D loaded_cavity resonator
code-November 1978, G-0-78-1123; see also bare cavity code.

STATUS

O
P

Undac M.

p? ~ ACWL
e Ng

o ¥

MACHINE/OPERATING SYSTEM (or which i ). —EDC Cyber 176

TRANSPORTABLE? Yes (with modification)
Machine Dependent Restrictions. — U3€5 COC extended core.

SELF-CoNTAINED” — NO. resonator geometry systems code (for other than PP reflaxicon} 3-D fairfield code.
Othar Codes {(name.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS
Core Size (Octal Words) Execution Time (Sec, COU 7600}
Small ob . = 250K 300-600
Typecai Job < 250K 1500 Octal_sec
Large Job = 250K 5000 coc 176
Appromimate Number of FORTRAN Lines
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CODE NAME: LS-14RGS*

CODE TYPE: Optics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE: __PMLL.ﬁxacj; ray trace analysis in order to determine the
metri nfiquration of a HSURIA t nator with a ray distributing reflaxicon
beam compactor assembly. Provides geometry data to wave optics HSURIA codes.

ASSESSMENT OF CAPABILITIES: Mﬁmﬂwmmwwwm_h_

Computes OPDs introduced by the beam compactor, Determ\nes optimum feedback mirror configuration.

ASSESSMENT OF LiMiTATioNs: . Restricted to HSURIA with nonpowered rear element and 1o reflaxicon beam
compactors.

OTHER UNIQUE FEATURES: Resonator Geometries Modeled: HSURIA, reflaxicon beam compactors.
Determines aberration due to beam compactor and transfers data to wave optics codes.

ORIGINATOR/KEY CONTACT:
Name: —Victor L, Gamiz =~ phone (213) 884-3346
Organization: — ROCketdyne, Laser Optics
Address: 6633 Canoga Ave., Canoga Park, California (91304)

AVAILABLE DOCUMENTATION: (T ~ Theory, U - User, RP - Relevant Publicati (7) Resonator Geometry Synthesis Code Require-
ments (V. L. Gamiz); Incorporate General Resonator into Ray Trace Code (W. H. Southwell); Surface
N Optimization Algorithms and Equations (W. H. Southwell); Equations for Wave Optics Code Parameters
(V. L. Gamiz); (U) Resonator Geometry Synthesis Code Development (L. R. Stidham).

STATUS:
K Currently?: Yes
j‘ Under Moditicati No

Purpose(s):

AFWL
Proorietary?. No
o y

MACHINE/OPERATING SYSTEM (on which mstalled):  COC Cyber 176, 6600

TRANSPORTABLE? Yes
Machi icti None

SELF-CONTAINED?:
Other Codes Required (name. purpose): None

ESTIMATE OF RESOURCES REQUIRED FOR RUNS
Core Size (Octal Words) Execution Time (Sec. CDL 7600)
Smalt Job 70K 20
Typical Job
Large Job
Approximate Number of FORTRAN Lines: 1500

*15-14 Resonator Geometry Synthesizer
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CODE NAME MCLANC

cooe rvee.  Lasdynamics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cope. __Modeling of a real gas flow by tracking several thousand simulated

Pri il d for modeling nozzle flows with large base regions, and low pressure
regions in hypersonic wedge wakes.

ASSESSMENT OF cApapiLmies — Use of this method on a wide variety of problems has shown no sign of
instability in operation,

ASSESSMENT OF LIMITATIONS Large array sizes for flowfield cell network and molecular information
imposes limits on size of flowfield which can be analyzed in one run. (Cavity radiation inter-
action not included.

OTHER UNIQUE FEATURES: __Ueveloped cavity initial conditions for a large number of cavity injector
systems. Includes noneguilibrium chemical reactions, models shock waves, recirculating flows, and
transverse pressure gracient.

ORIGINATOR/KEY CONTACT
Name. R, Hughes and H. W. Behrens

TRN DSSG
Address. RI/1038, One Space Park, Redondo Beach, California 90278

AVAILABLE DOCUMENTATION: (T - Theory, U = {RP): "Chemica) Laser Nozzle and Cavity
Calculations by the Direct Slmulatmn Monte Carlo Method,™ T. Sugimura, G. K. Bird, and #. W. Behrens,

presented at AIAA Conference on High Power Lasers, Oct. 31-Nov. 2, 1978, Cambridge, Massachusetts.

(213) 536-1624

Phone:

STATUS:

Oo

Under

: IRH
Py . Yes

MACHINE/OPERATING SYSTEM (on which i CDC 7600

TRANSPORTABLE?: Yes
Maching D et Reatrinds None

SELF-CONTAINED?: __YeS
Other Codes Required (name.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec, CDC 7600)

Smail Job 250K 400
Typical Job 500K 2000
Large Job 1000K 4000

Appronimate Number of FORTRAN Lines.

& 3 " - . P A,
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CODE NAME MNORO

cooe Tvee:.  _Kinetics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF Cope __Predi istribytion of CW chemical
lasers. Also see AFOPTMNORO.

ASSESSMENT OF CAPABILITIES: Can predict power and power spectral distribution on 2+1 band for CW
chemical lasers, typical case takes 100-200 seconds on Cyber 175. Contains Fabry-Perot resonator.

With the rotational nonequilibrium kinetics, code will predict which lines lase.

ASSESSMENT OF LIMITATIONS: Need to include rotational nonequilibrium on 1+0 band.

OTHER UNIQUE FEATURES: The following gquantities are input as polynomials: T(x}, P(x}, U{x), ® (x)
(flow rate remaining in primary), m_(x) (flow rate remaining in secondary), primary nozzle "F atom

boundary layer profile, and Le/Lg(x] (thickness of mixed flow). Coefficients of the polynomials i
are obtained by fits to these profiles (profiles come from BLAZE Il, LAMP, etc.)

ORIGINATOR/KEY CONTACT:
Name: L. H. Sentman shone:  (217) 333-1834
Ovganizati Aeronautical and Astronautical Engineering Dept., University of 11linois
Address: Urbana, [1linois 61801
AVAILABLE DOCUMENTATION: (T = Theory, U (T) "An Efficient Rotational Nonequilibrium
Model of CW Chemical Lasers," L H Sentman and N Brandkamp, AAE Tx 79-5. UILY Eng 79-0505
(July 1979): (U) “"Users Guide for Programs MNORO and AFOPTMNORG," L. H. Sentman, AAE TR 79-7, UILU
Eng 79-0507 (October 1979).

STATUS:

Under ¥

on __AFOSR
Praprietary: No

MACHINE/OPERATING SYSTEM (on which instatied): — CDC Cyber 175

TRANSPORTABLE?. __ Y€S

SELF-CONTAINED?. Yes
Other Codes Required (name,

ESTIMATE OF RESOURCES REQUIRED FOR RUNS.
Core Size (Octal Words) Execution Time (Sec, CDC 7600)

$mall Job:
Typical Job .——Al1_Jjobs same size 50-100 sec
Large Job:
Approximate Number of FORTRAN Lines.

R
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CODE NAME MPLPAGODS

cope rype: . Optics

PRINCIPAL PURPOSE(S)/APPLICATION(S) of cooE: (Derivatiye of IPAGOS and POLYPAGOS): calculates sensitivity
coefficients for general optical train; relates output ray motions to individual optical element
motions in six degrees of freedom; used in conjunction with NASTRAN to predict beam jitter through
an integrated optics/structures approach.

ASSESSMENT OF CAPABILITIES: Can_handle all elements of JPAGOS, byt also includes an unstable resonator
nodeling capability.

ASSESSMENT OF LIMITATIONS. Meant to be used to generate multipoint constraint {MPC) cards for
NASTRAN; output format is rough and difficult for novice to interpret.

OTHER UNIQUE FEATURES: Resonator Geometries Modeled: Unstable, Linear, with up to 4 folding flats.

ORIGINATOR/KEY CONTACT:
Name: D. Mansell/C. Barnard Phone: (505) 848-5000
o ; The BDM Corpeoration

Address: 1801 Randolph Road, S.E., Albuquergue, New Mexico 87106

AVAILABLE DOCUMENTATION: (T Theory, U RP - Relevant Publication): T) “Final Task Report for Sensitivit
Analyses of the All Qptical Tram, BOM/TAC-78-793-TR; (U]} "MPCPAGOS Users Manual,” BOM/TAC-78-72/-1R.

STATUS:
O i C
Under Modifi
Purpose(s):

O ip?: AFWL/LRO, BOM
Propristary?: No

MACHINE/OPERATING SYSTEM (on which i CDC 6600/760Q

TRANSPORTABLE?: Yes

SELF-CONTAINED?: Yes
Other Codes Required (name. purpose). NASTRAN uses MCPAGQS qutpyt

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec. COC 7600)

Small Job:
Typical Job: 120K 1 Sec
Large Job'
Approximate Number of FORTRAN Lines




(4yoean) 100
BUCUSUEA 10pu| BiPeRy
t4) 04 INA SIOOW T¥IILdO NO $101443 S13G0W

(pre0n) el
—— uenqury

(SBONI0N L) SO IERIeIg

—— gt $30uS

s104n Lepunog ayrzon

o s e e

LX) 01 300 31¥8 ONILIN KO 133443 S1300W
QIIAON SININTG
T <13GON WO¥$ OININEILIC NOHLVMINIINGD WOLY 3

(45000) W0

s 4

(4) WO¥I NOILYIDOSSIO WOLY ¢

o

—— e S3UTisRY «an) wous

so13nquioy 1weyy 2y

141 @31300M NIAINO TYWEIHL

LUOURLY Jd0lanbg [PUOLSUBWEP-g **we

(Kpowdis) w0

Buuspeorg jrvorsno)

Buieprog sedsoq
A\)v $1300W 311408d INIY

AP0 UL DI IBIE0D BITY 4O $DINDG

T perepom seul) seain 10 N

wRLQIINDION wnuquinby
(4] OIS VOUNGIISK] UGG IFLOLRIOY PIUINITY

(A) jepow avinung

{4} 1pow sun) sifurg

0

AR

A

1A
#>usmdy (A) G31ICON SIOOW YIISNYYL ADYINI

(Auseds) sei0

DI 4ITCIOAY 10 IBIUR.NBY

(hpdeds) B0

f I pexiielg

11) HOYONdIY ONITITOW DISYE

-0
T sueyung

€4)0371300W Q1314 MO14
a1 {4) NOISNINIG QMO QN

31545 1YNIGBO0D

o

af (114

r——

-0

Fumory tureur1 mrlue ey

i Buimory énepey (@ rpund)

3 (41 ieddiouf) 3I1IQON AYLINOID INZION

§
SOHNVNAQ SYO

Cronrlu- puey ™ &y wrwn

0 @ oo

" “-.: Ty

al ol o ¢ yr‘: e

.\)- 037300M SNOILIVIE ONIdWNG TvINIHD
G31I00N SOLLININ M aisind
T s0neig 013 T sey 5ud0 Buory Lea uen

SNOULIELS TN ABLINWNAS NOIDIY NIVD

uoiey mnuuy

vodey j2edwo)

qat (24 a1
(R) ALNYNOISNIWIG GIHD SHLINIX

wordey minuuy T uoiiey 19e0ui0y

Apmnd) weeg YOS 204 UNGQ
WAooy BuLeers weeg -\f- $7300W 01313-uv4

0

tuwireg PedavLeA)

bt

UouRLEA 1ePUL Wipew

(A) S1300N HI11QOW G114 ALIAYD A3AV0T

00 powuog

Py 12893 smydned 1nding

007

-0

oy
(A) WH1HODIY NOLLOVHLYI HO133A/3NTVANIDII 3141111

onbrydes
<QISN SWHLIYOD Y NOLLVAITIZOY

»uo

D Py ) semay
(A) INDINHIIL IDNIDUIANOD

A12008) S0

(H3D) NOUAD IR IILRS S JOLODITD

(NS WaoSuss | eruey 158y

reusiegy,

A el G
/

R\Iv $1200W 4314100 01314 ALIAYD J8vVE
uRd petiag ueD pessnieg edung

40 Aurwd sieg .\Iv $1300N NIVD

e w0

L0lp4 (rurdg

oUW SQrULcIg

bU 17 4BABUON Wroeds) suig

199,30 9u0D MQELTA

moqrieg-moquIey

swour)

" y Aneapaiy

uosEyey oMY

< L0 sedeidg

——=— siou [e2upUIAD
/

I S1000p (@30e4a5 .

! .\C Q30NTINI S1I00W INIWIT3 T¥IIL40

$1011 1914

(38 |wupud> uriseLed) WILSAS L 2
T vorsey swinuuy’ vodey 12v0wo)

JUON (A) GT1ICOW NOIDIN NIVD

sanefon—=— sausod (A) HON
T 7 {A) HONvEB

ML osieaoy (Bury) onem Bugesesy

]Jl oaem Buipurts  (A) 3dAL HOLYNOS3Y
!

(144) wiosuesy smuncy isey

simeipend) uessnen

JuiBuieay ey UM

swyioRly #1801 uses

) e e vy INBINHIIL NOILYOVAONd

Seulewoe] aleuatey MU IBRON
SBLIIUIOND JOIEUOIIY BKHANYY PERIY
EICLE R
2 Aswosn soieu0sey iBurg patiy
/
A\). ALINEIXITS NOLLVENDIINGD
imapaiy T femsuy 3

FULENEY <

10y

7 dug r} asenbg
4

A>. QIMOTTY (SI1IAYHS YOUBIN
OoN tSNOILIINLSIY AYLIANAS 01314

uoiBey senuuy

voiBey 1>edwo)
(A} ALITVNOISNINIO GIND 35HIASNVAL

- vorbey ieynuuy T uodey 1vdwey

( 210 eoupuis2 urssue)) WILSAS ILYNIQENO0D
=/ e R e

A\)v NOILVINISI¥4IN (NOILYZINVIOH) 13
T R2uW0en T $5ud() 1# drsdug

(4) 3daL MSvE

$31140

S09YdIdW ‘AWVYN 3000




CODE NAME MRO

cooervee _ Optics., Kinmetics, and Gasdynamics

PRINCIPAL PURPOSE(S)/ APPLICATION(S) OF CODE inear bank CW #f end OF
chemical lasers. MkQ is 2D model; BLAZER is 3D model, Used as design tools for BDL, NACL, MIRACL.

ASSESSMENT OF cAPABILITiEs _Resonator: Positive or negative branch confocal unstable; arbitrary optical axis
position; cylindrical, toric, or spherical mirrors. Gain medium: CW flowing HF* or DF*, strut wake,
mirror aberration, thermal distortion, and nonresonant index 0PD's

MRO does stable Fabry Perot with geometrical optics.

ASSESSMENT OF LIMITATIONS __Lacks transverse pressure gradient modeling capability, lacks FFT propagation
algorithr, uses only single gain sheet, uses only rotatione) equilibrium description.

Confocal unstable resonator modeled.

OTHER UNIQUE FEATURES

ORIGINATOR/KEY CONTACT

Name Donald L. Bullock Phone (213) 535-3484
o TRW _0SSG
Address RI/1162, One Space Park, Redondo Beach, California 90278
AVAILABLE DOCUMENTATION (T - Theory. U  User RP  Relevant Publication) N T J 1

ual. November 1978 (includes MRO); Listings available.

STATUS
Oy Currentiy? Yes
Under Moai ) Planned
Purpose(s) Rotational nonequilibrium, FFT propagation algorithm, multiple gain skins,

_transyerse pressure gradient description.

oy D Government
L Proprietary> —NQ
b MACHINE/OPERATING SYSTEM (on which y —Lyber 174-TRW/TSS

TRANSPORTABLE? Needs mods for export
i coe

>, dent Restrictions

SELF-CONTAINED?
Other Codes

YIINT, KBLIMP, ALFA for nozzle exit condition.

ESTIMATE OF RESQURCES REQUIRED FOR RUNS

Core Size (Octal Words) Execution Time (Sec. COU 7600)
Small Job MRQ: ---- . BLAZER: - _ - .
Typreal Job 191K 165K 400 6500
Largejob " e _ 245K ot on

Approximate Number of FORTRAN Lines _MRO 4500 BLAZER. 6000
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CODE NAME NCFTOPWE*

cooe Tvpe.  _Uptics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cope. __Study of wavefront dis ions i ion throy
amplifying self-focusing media.

ASSESSMENT OF CAPABILITIES. — [111S code propagates a two {transverse) dimensional wavefront through

ain and with nlinear index ¢f refraction which induces
self-focusing. The code was written by F.D. Tappert, now at the University of Miami in Miami,

Florida, A description is in Los Alamos report LA-6833-MS by John C, Goldstein,

ASSESSMENT OF LIMITATIONS. Although this code could be extended to be used in resonator calculations, _
it currently does not have any optical elements or saturable gain models included. Therefore,

other than noting that the fast Fourier transform is the basic numerical method employed and that
other _details can be found in the report cited, no other data for this code will be given.

OTHER UNIQUE FEATURES

ORIGINATOR/KEY CONTACT: _
Name F.D. Tappert/John C. Goldstein Phone (505) 667-7281
Organization: 105 Alamos Scientific Laboratory, Group %-1, MS-531
Address. Los Alamos, New Mexico 87545
AVAILABLE DOCUMENTATION. (T Theory. U - User, RP y__{T) A Numerical Code for the Three Dimensional
Parabolic Wave Equation, John C. Goldstein, Los Alamos report number LA-6833-MS.

STATUS
[ C

Under Modf

o

P y

MACHINE/OPERATING SYSTEM (on which

TRANSPORTABLE?

SELF-CONTAINED?:
Other Codes Required (name. purpose)

ESTIMATE OF RESOURCES REQUIRED FOR RUNS.
Core Size (Octal Words) Execution Time (Sec. COC 7600)

Small Job

Typical Job
Largejob ————

Approximate Number of FORTRAN Lines.

*Numerical Code for the Three Dimensional Parabolic Wave Equation 3
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; CODE NAME —NORO-]
1 copE Type:  _inetics
. PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE Models rotational nonequilibrium effects in CW chemical lasers.
3 {Combined with Qther optics models, e.q., see ROPTICS).
ASSESSMENT OF CAPABILITIES: Predicts power spectral distribution, effect of rotational noneguilibrium
on laser performance.
3 ASSESSMENT OF LIMITATIONS: Qualitative model, 2 vibrational levels, 2} P-branch and 21 _R-branch
lines, Fabry-Perat cavity., fluid dynamic variables p, p, T, u input as constants, premixed.
OTHER UNIQUE FEATUREs: _Lhis mode] was used to demonstrate the importance of rotational nonequilibrium
effects in CW chemical lasers. To ascertain the role of the resonator, it was coupled to the
Bell Aerospace strip resonator code and_run with a confocal unstable resonator. In this form
_the code is known as ROPTICS.
ORIGINATOR/KEY CONTACT:
Name: L. . Sentman Phane {217) 333-1834
Organization: _Aeronaytical and Astronautical Engineering Dept., University of Illinais
Address: _Urbana, I1lingis 61801
AVAILABLE DOCUMENTATION: (T - Theory. U - User. RP - Publicati (1) J. Chemical Ph%sics 62, 3523 (1975); (RP)
Applied Optics 15, 744 (1976); (RP) J. Chemical Physics 67, 966 (1977); (RP) Applied Optics 17,
2244 (1978).
.
STATUS:
i Ci
Under Modifi
e Purpose(s):
Oy i Bell Aerqspace TEXTRON
Proprietary?: Yes
MACHINE/OPERATING SYSTEM (on which IBM. CDC

& TRANSPORTABLE?: Yes

N

SELF-CONTAINED?: Yes
Other Codes Required (name, purp

ESTIMATE OF RESOURCES REQUIRED FOR RUNS
Core Size (Qctal Words) Execution Time (Sec. CDL 7600)

Small Job
Typical Job ———A1] jobs same size 15 sec
Large lob
Approximate Number of FORTRAN Lines
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aC i e

CODE NAME. OCELOT

cooe tyee  JOLiCS

PRINGIPAL PURPOSE(S)/APPLICATION(S) OF Cope __100]_to assist with resonator design and mode control.

ASSESSMENT OF CAPABILITIES Very flexible code that can mode] almost any resonator we have been
interested in - annular or compact. Both Cartesian and cylindrical coordinate systems are used,
but there are more elements available in Cartesian coordinates at present. Simultaneous multiple
spectral lines with coupled transitions used in simple gain model.

OTHER UNIQUE FEATURES i
resonator/amplifiers, both confocal and nonconfocal. Allows amplifier beams to overlap resonator
medium. User can specify any number of field stations located wherever desired. Utilizes both
Cartesian and cylincdrical coordinate systems.

ORIGINATOR/KEY CONTACT

Name: David Fink _6/C 129 Phone (213) 391-0711, Ext. 6925
Ovganization: Jughes Aircraft Company
Address: Culver City, California 90230

AVAILABLE DOCUMENTATION: (T - Theory. U - User,. RP R lication): 0t._availahle

STATUS
7 < ? Yes
Under Modificati Yes

Purposets). —LCrease nymber of models ip cylindrical coordinates.

Hughes Aircraft Company
Proprietary?: Yes
MACHINE/OPERATING SYSTEM (on which install COC 7600 €DC 176

TRANSPORTABLE: __Almost, previous versions have been caonverted to [BM.
Machi Restricti Control Data large core and external file usage.

SELF-CONTAINED?, . Y€S
Other Codes

{name.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:

Core Size (Octsl Words) Execution Time (Sec. CDC 7600)
Smalt Job 100K 50
Typical Job 140K 500
e Job 200K 5,000

Approximate Number of FORTRAN Lines




-t v

e S ol e SRS =

(4p3009) 830
SUOLELEA Tepu| FIDeW

(1) 04 INA SIAOW 1¥IILd0 NO S1D3443 $13GON

(Apdeds) sep0

T usinqun] T (9330 U L) SUGIITEIag
TE—searg W04 sisiey Luwpunog szoN

(A} QL 3I0G LYY DNIXIN NO $133343 $1300W

Q31IAON SINING

T <1300 WOKJ GININYILIO NOILYELNIINOD WOLY 4

(Ay2eds) 10410
Sus 24
(A} WOU4 NOILYIDOSSIO WOLY 4
i

-0

1o1eep 3uCINISY aqn) 1>04s

018nQuIo) e 2y

{A) GI1IQON YIAIYT IWWHIHL

*$sadbodd ul |eOLapuUL ADy

(“PIAOWAL 3Q [ (M UOLIDLUYISAL ),
"S$JBULPUOOD |EDLAPUL |AD U0y OS|ey

SN0

1440008) 1200

BUePROI JWUOINOY

Suwepeesy wiodoQ
A\P- S1300A 4084 INKT

P03 U PR $IURIZYEOT) MRY IO 83in05
POIBPON saur] J03€T 10 J0QuIny

wniqunbavon wougunby

() a1 wonnauinig uonrindag [euaymioy peuinssy
¢ \C 1®PON SUINN.

~>v HPOW Bury 3Burs.

o0

AA

HA

LA

Uy A\C Q31300W SICON HIISNVEL ADHINI

“(Ayoeds) suig

Pat} 43e0IddY 10) $9OURISIRY

(4paeds) se0
Fuingy poriLeiy

(A) HOVON44Y DNITICONW JISYE

g

wenqung’ vy
A\C aF1IA0N Q1314 MOT14
@ at A\»v NOISNIWIO Q1D GINTY
WILSAS ILYNIGH00D

at

g

Suimoyy dpesur) enBuRnoey

Buimord 4ijepey [eIupUA)
DUON {7} {2k pue) GITICON A¥LINO3ID JTZION

SJINYNAQ SYD

o nein. poey ™ &y, w)iou

a n e oo

H xexa G-

gl of s Aexa fex

_A\C 03T1IGON SNOLLIVIYN ONIJANJ TVIINIHD
Q3ITIAON SILINDI ‘M) ‘03$INd

(UON9NG MO~ ;saxy Jndp Juoly Liep uieg
SNOLLIIMLSIY AULIWNAS NOIDIY NIVD

uodey seynuuy

uoiBey edwoy

at a i at
A\C ALITYNOISNINIC Q14D SOILININ

voiley senuuy vorkey ivedwor

T tuend weeg W2see5 1003 (eLINaQ
*/ »/

. .\ Iraoway Suuedis weeg a\). m.dmmwa _Mww_m.-:m

uteb jo “edoy g 43qunu Auy “we
\. Swreg paddeysag

.
7 )
'I-I.I\JI UOIRURA KBDUL LWINPSY
J)v STICOW ¥314100W Q7313 ALIAYD A3aY01
40 parrusg
Poyoy  s82p3 1e4dno) inding
\\ 07
“ToPOW A0JALW SOUDAY (e peroeres
manqry

fuoig

x\»v WHLIHO0D IV NOILOVELYI HOLIIA/INTVANIDII IWLINKN

anduny>e)
T O <03SN SWHLINODTY NOLLVAIITIIDY

00

Py \u ) semog
a>v INOINHDIL IINIDNIANOD

(TemsTAT 7

{&poeds) 204l

(H49) HAUUIHN US| JeUspT

(LH3) ULOSUEI| RueH 13

1eusisy

/ ;oo
[« U2 L3340 (A) STIQOM ¥I1JIG0W 01313 ALIAYD Juve

ey peprisg 7 HHED PEIRINIES Bl
7 g fune aieg x\c STIGON NIVD

NURLNG 10
S04 Jeneds

S0 QLG

(&pdeds) saq0

BB BUDD MQELRA

#10quirg-PoatIey

senuy

Gemaqry

[suconwuey] suoonem suodtry

T woui iedesng

7 U0 1EIPUNAD

7 "SI0 YIS T Saoni ety
(A) QIINIINI STICOM ANINITZ WIILAD

(&4 K W31iSAS 31

vorBey sejnuvy uoiZey 1ediwoy
BUON (A) 31300 NOIDIY NIYD

i !:.uu.zJ samsog >v HONYHE
||l||\|| ML o-.-,-'ﬁl {Buny) oamm Suieresy

7 oaem Buiputrg .A\»v 3dAL HOLYNOSTY

(144) wioysuei} san0g 1804

umeipen urnsnry

BuiPesany LN YUM

SwiylIoy [esBeiu; pute g
pyinav) vl fan e s INBINKIIL NOILYOVAONd

S8UIBWO00D J01eU0TIY SdLN MINPON
SOUILIOET) 201UOLEY BNy PINIS
Answosg soreuotsy aBuig Paxig

AV« ASTHBIXITS NOLLVENDIINGD

— Lrapay 7 resady3 7 mnBueidey

ﬂ:-w \. I—a’u-u \ é
+
FUBLS3TUR]) 404 (A) GIMOTIV (S)3dVHS HONHIN

~JUbLi—3 IE) _ SNOILDINLSIY ANLINNAS G214

£ vortey semnuuy

52 ey vordeyixedwo)

7
7
az .A\)v ALIYNOISN3IWIO Q1YY ISYIASNYNL

TR votey seinuuy 7~ uodey i7edwe)
REL] 1e0) WILSAS 3L 3

"SauL|

|eu3d8ds apdiinw YT 7 e Jereas

“A) NOYINISIUSIY INOILVZINVIOS 0V3
T R3URWIORY T 4000 eIshyg

I

(A} 3dAL NsvE

$J114d0

101330 ‘INYN 3000




CODE NAME POLRES/POLRESH

cooe Tvpe:  _QpLics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE: Axi
£ : :

ASSESSMENT OF cAPABILITIES: Bare resonator apalysis for polarization effects

ASSESSMENT OF LIMITATIONS: No-qain effects, resonator specific HSUR and HSURIA.

OTHER UNIQUE FEATURES: Models HSUR, HSURIA--linear-linear, PP wax or reflax. Analysis of
polarization effects.

ORIGINATOR/KEY CONTACT:
Name: William P, Latham Phone: (505) 844 -0721
AFWL/ALR
Address: Kirtland Air Force Base, New Mexico 87117
Avmusl.soocuuemﬂon (T = Theory. U - user, {(RP) 6. C. ied Optics 18, 2911
(1979); W. P. Latham, "Po amzatmn Effects in a Half Symetric Unstab\e lResonator with a Coated
Rear Cone,"” Applied Optics, to be published.

STATUS:
o Yes
Undet Modifi . H version for HSURIA, simple saturable gain, ring analysis of Chodzke and
IS Huguley's experiments.

. Government-AFWL
Propristary?: Mo

MACHINE/OPERATING SYSTEM (on which instafled): —_CDC 176 (AFWL)

TRANSPORTABLE?: No

Machine language FFT.

SELF-CONTAINED?:
Other Codes Required (name. purpose): IMSLLIB-LEQ2C - linear equation solution
ASPLIB-ZRPCC - polynomial root salution

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec, CDC 7600)

Small Job:
Typical Job: 175K 60
Large Job:
Approximate Number of FORTRAN Lines:
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CUDE NAME. POP

cooe rvee. . Optics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cope. _POP_(Physical Optics Propagation
of general HEL gptical system and gmsnhg[wﬂimﬂmmmﬁm—ﬁn——
Ii! W lsed C D i lasers

ASSESSMENT OF CAPABILITIES. _General purpose, versatile code which is easily applied to HEL problems
including resonators, beam transfer optics, atmospherics, and adaptive optics

ASSESSMENT OF LIMITATIONS mmmmgmm“nmﬁnngﬁmmm@m&m__
dimensignality: (1) Compact Reqign a) 2-D Cartesian, 2 x 2, N+M 6;: (b} 2-D cylindrical

2048 radial ooints x 1 azimuthal modes (1< 300); (2) Annular region: 1-D cylindrical, 2048
radial points x 1 azimuthal modes (1- 300).

OTHER UNIQUE FEATURES: Frinciple Resonator Geometries Modeled: HSURIA, Compact Unstable Confopcal or
non-Confocal, Compact Unstable Astigmatic (or Toric, Toric Unstable Resonators (Annular),
Oscillator/Amplifier. A versatile interface routine allows use of a variety of kinetic models
with the POP, Qther features include ZERNIKE polynomial decomposition and modification, pulsed or

WENEQSUM c%L?R"” ng, kinetic cooling.

Name: Dr. Peter B. Mumola Phone- _(203) 762-4415
Perkin-Elmer Corporation

Address: 50 Danbury Rd./Ms 241, Wilton, Connecticut 06897
AVAILABLE DOCUMENTATION: (T — Theory, U - User. RP = i (1) Available; (U) Available

STATUS
Yes
As required

Perkin-Elmer
Proprietary? ~1€3
MACHINE/OPERATING SYSTEM (0n which instatied) 3 Y, CRAY-1 (in progress).

TRANSPORTABLE? Yes

seLr.contaneor —_No
Other Codes R (name. purp.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS
Core Size (Octal Words) Execution Time (Sec, COC 7600)

SmaH Job . P
Tyowal Job 200K {5CM], 240K (LCM) 56 sec. (CYBER 176] 1 iteration (loaded cavity _
Large Job . _Pulsed EDL (€0,)

Approximate Numbaer of FORTRAN Lines if‘ &00
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CODE NAME: PRE-WATSON

cooe vvpr: _Optics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cooe: __Evaluate impact on resonator solution of conical element
polarization.

ASSESSMENT OF CAPABILITIES: Models polarization of conical mirror. Allows arbitrary selection of
reflectivity and phase delay.

ASSESSMENT OF LIMITATIONS: Low resolution, only models polarization,

OTHER UNIQUE FEATURES: Resonator Geometries Modeled: half symmetri nstable reson, ith rear cop
Rear cone polarization.

ORIGINATOR/KEY CONTACT:
Name: Phillip D. Briggs shone: L 213) 884-3851
Rockwell International, Rocketdyne Division

Address: 6633 Canoga Ave., Canoga Park, California (91304)
AVAILABLE DOCUMENTATION: (T = Thwory, U = User, RP = icati (RP} Various papers in open literature.

STATUS:
O [

Under Modifi

Py

Developed under contract to AFWL.
No

MACHINE/OPERATING SYSTEM (on which i CDC Cyber 176

TRANSPORTABLE?: Yes, with mod.
Mach Restrictions: — U585 C0C-extended cove.

SELF-CONTAINED?: Yes
Other Codes Required (name.

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec, COC 7600)

Small Job.
Typica) Job 70K 5 cm, 200K 6 cm <1 min
Large Job:

Approximate Numbaer of FORTRAN Lines: 600
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CODE NAME YT

cooe tyee.  _Optics

PRINCIPAL PURPOSE(S)/ APPLICATION(S) OF coDE ___1Ne QFHT (quasi fast Hankel trausform) code was developed as a
tool for modeling high Fresnel number annular resonators.

ASSESSMENT OF CAPABILITIES: The QFHT code will model aziputhally symmetric resonators with collimated
Fresnel numbers in excess of 200. (Code wi]l model large variety of unstable resonators, positive

or negative branch, annular or ring, Modular code construction is used with rescnetor geometry

determined by input.

ASSESSMENT OF LIMITATIONS 2 i i g imuthal variation:

n
(i.e. 16 modes) and large (.25) Fresnel numbers cannot be adequately sampled.

oTHER UNIQUE FEATURes: _ Models positiye and negative compact unstable confocal resonators, rings, rings

with IFPA (inter focal point aperture), misaligned and offset axicon cones, and extra cavity phase

correction.

ORIGINATOR/KEY CONTACT
Name: Paul E£. Fileger Phone: (305) 840-6643
United Technologies Research Center, OATL
Address: P.0. Box 2691, MS-R-48 West Palm Beach, florida 33402

AVAILABLE DOCUMENTATION: (T = Theary, U - User. RP - R blication): None

STATUS:
P o y2: Yes
Under Modification?: Yes

Purp To incorporate multiline loaded capabilities by coupling to {LOQ3D kinetics pachkage.

(s):

Ownarship? UTRC

Propristary? Yes
MACHINE/OPERATING SYSTEM (on which i y _CDC-176, 1BM-370

TRANSPORTABLE?: Yes
™ o, . None

SELF-CONTAINED?. —__Y€S
Other Codes Required (name, purpose): None

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec. COC 7600)

Small job:

Typical Job.

Large Job
Approximate Number of FORTRAN Linas
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CODE NAME RASCAL

CODE TYPE: Optics, Kinetics, and Gasdynamics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE Resonator parameter selection, assess mode control, performance
predictions for power and beam quality, resonator perturbation analysis, beam quality budgeting,

set/verify design requirements.

ASSESSMENT OF CAPABILTIES. —3-0 Optics calculation with general field modifier models coupled to AEROKNS
code for kinetics and gasdynamics calculations. Code uses modular construction (see AEROKNS for more

details).

ASSESSMENT OF LIMITATIONS Kinetics model does not include rotational npnequilibrium. Code is presently
being developed.

OTHER UNIQUE FEATURES n metries modeled: HSURIA i d

ring w/waxicon or reflaxicon (general surface). Beaw rotators, axisymmetric mode competition,
3D basis set competition.

ORIGINATOR/KEY CONTACT.
Name: Phil Brigas phone: (213} 884-3851
o ion: _Rockwell International-Rocketdyne Oivision
Address 6633 Canoga Ave., Canoga Park, California 91304

AVAILABLE DOCUMENTATION: (T Theory. U - User, RP . Relevant Publication): — (1) Annular Laser Optics Study Final Report
{AFWL-TR-77-117) (U) Annular Laser Optics Study User's Manual: Loaded Cavity Codes.

STATUS.
Operational Currentty? No

Under Moditicanon? _Under developuent

Purpose(s)

Ownership? Rockwell International
Proprietary? YES
MACHINE/OPERATING SYSTEM (on which ) (JC Cyber 176

TRANSPORTABLE? With modification.
Machine Dependent Restrictions Uses CDC extended core.

SELF-CONTAINED? —
Other Cades Requ-2d (name, purpose) _Nore

ESTIMATE OF RESOURCES REQUIRED FO'« RUNS
Core Size (Octal Words) Execution Time (Sec COC 7600)

200K STM - 200f._L(M

typieal Job 200K _5LM_- 500K _LCM ~ — ]
Large oo 200F SCM_-1000F LCM
Approxmate Number of FORTRAN Lines __ __ 2 __

Sinail Job
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CODE NAME ROPTICS

CODE TYPE: Qptical and Kinetics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE Study interaction between rotational nonequilibrium kinetics and
optical resonator geometry. Also see NORO-I.

ASSESSMENT OF capABiLITIES: o10ce kinetic-fluid dypnami
understanding of nonlinear interactions between kinetics, fluid dynamics, and optical resonator.

ASSESSMENT OF LIMITATIONS: ive kineti i i i i
(developed by Bell Aerospace Textron) mwodels two mirror stable and unstable resonators

OTHER UNIQUE FEATURES: __Gan take up to 30 lines: because of rotational nonequilibrium Kinetics. =

predicts which lines will lase.

ORIGINATOR/KEY CONTACT:
Name: H. Sentman phone:  (217) 333-1834

Organization: ._Department of Aeronautical and Astronautical Engineering, University of I1lingis
Address: 101 Transportation Building, Urbana, I1linois 61801
AVAILABLE DOCUMENTATION: (T = Theory, U = User, RP - Relevant Publicationy: (RP)_Applied Qptics 17. 2244 (1978},

STATUS:
Oy

Under

Ownership?: Bell Aergspace TEXTRON
. Yes

MACHINE/OPERATING SYSTEM (on which i

TRANSPORTABLE?: Yes

SELF.CONTAINED?. Yes
Other Codes Requirad (name.

ESTIMATE Of RESOURCES REQUIRED FOR RUNS:
Core Size (Octal Words) Execution Time (Sec, COC 7600)

Small Job:

Typical Job

Large job
Approximate Number of FORTRAN Lines

150 sec/iteration*

* typically takes 15 iterations to converge.
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CODE NAME: ROTKIN

cooe vvpe: _Qptics, Kinetics, and Gasdynamics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE Prediction of HR/DF chemical laser performance based on coupled
rate equation analysis of chemical, vibrational, rotational, and radiative transfer.

ASSESSMENT OF CAPABILITIES; __Accurate prediction of laser spectra results from rotational nonequilibrium
feature of kinetic analysis. Can vary mixing rate and schedules of flow variables to approximate
certain physical effects (e.q. boundary layers, shock, etc.) Geometrical optics is used.

ASSESSMENT OF LIMITATIONS: Fabry-Perot resonator analysis is one-dimensional; fluid dynamic analysis
is of one-dimensional, scheduled mixing variety.

OTHER UNIQUE FEATURES: _SCheduled mixing model with different mixing engths for primary and secondary
mixing zones. Allows use of linear, exponential, or tabular rates.

ORIGINATOR/KEY CONTACT:
Name: R. J. Hall phone, 1203) 72727349

tUnited Technologies Research (enter
Address: Silver Lane, E. Hartford, Connecticut 06108

AVAILABLE DOCUMENTATION: (T - Theory, U - User. R Publicati (RP) R. J. Hall, "Rotational Nonequilibrium
- eration in CW DF Chemical Lasers”, IEEE JOE, QE-1Z, 453 (1976).

STATUS:
O ¢

Under Modifi

Py

_UTRC
Pr ” Yes

P ¥

MACHINE/OPERATING SYSTEM (on which i Univac 1110

TRANSPORTABLE?: Yes

Machine D . None

SELF-CONTAINED?: Yes
Other Codes ired (name,

ESTIMATE OF RESOURCES REQUIRED FOR RUNS:
Core Size (Octat Words) Execution Time (Sec, COL 7600)

Small Job:
Tyoical b Same for ally 110K = 60-5)
Large Job:

Approsimate Number of FORTRAN Lines 2000
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CODE NAME SAIC2D

CODE TYPE: Optics

PRINCIPAL PURBOSE(S)/APPLICATION(S) O cope __ Provide capabili i igh- i indri

annular optical resonators.

Provides beam intensity and phase distribution throughout any ¢ylindrical/
ASSESSMENT OF CAPABILITIES : ; T
annular resonator system. Determine effects of system perturbations of these distributions.

ASSESSMENT OF LiMiTATIONs  _ Limited to analysis of beams with azimuthal modes and compact region
Fresnel numbers - 10.

OTHER UNIQUE FEATURES Models HSURIA and traveling wave annular ring resonator

ORIGINATOR/KEY CONTACT:
Name: Jerry Long

o " Science Applications, Inc.
Address: 6600 Powers ferry Road, Suite 220, Atlanta, Georgia 30339
» . bl (RP) E. A, Sziklas and A. E. Siegmer,

(304 955-2663

Phone:

AVAIUBLE'DOCUMEMYANON:(T = Theory, U - l{ur. R
Applied Optics 14, 1874 110755

STATUS:
Operati .__Yes
Yes
Tncorporate generalized axicon/reflaxicon model.

Under N
Purpose(s):

. __U.S. Government
,__No

. 6717
MACHINE/OPERATING SYSTEM {on which Cyber 175/170

TRansporTasLEr YBS ]
N Requiias 370¥ or virtual memory computer. Some CDC FORTRAN dependent

code.
SELF.CONTAINED?. V€5, except as noted below.

Other Codes Required (name hequires input from kinetics calculations on a subroutine to do

gain calculations for power extraction option. (See GCAL,)

ESTIMATE OF RESOURCES REQUIRED FOR RUNS
Core Size (Octal Words) Execution Time (Sec. COC 7600}

Smail Job: 370K e 250-300
Typicat Job. 370K 300-500
Large Job. 370k 500-2000

3000

Approsimate Number of FORTRAN Lines:
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CODE NAME !

CODE TYPE: Optics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF copE ___Provide accurate, cost-effective method of cylindrical/annular

nptical resonator mode and power extraction analys:; and determine the effect of various

2sign perturbations on these parameters.

(This code is a vectorized version of SAIC2D.)

ASSESSMENT OF CAPABILITIES Provides bcam Intensity and phase distribution. throughout any cylindrical/

annylar resonator system. Determine effects of system perturbations on these distributions.

ASSESSMENT OF LIMITATIONS: Limited to analysis of beams with 1-32 azimuthal modes and compact region

Fresnel numbers < 30,

OTHER UNIQUE FEATURES: ModeTs HSURTA and traveling wave annular resonator.

ORIGINATOR/KEY CONTACT:

Name: Jerry Long phone:  _(404) 955-2663
" Science Applications, Inc.

Address: 6600 Powers Ferry Road, Suite 220, Atlanta, Georgia ;10131

AVAILABLE DOCUMENTATION: (T . Theory. U _ User. RP _ Relevant Pubtication): —(RP) E, A
Applied Optics 14, 1874 (1975)

STATUS
Ocerational C . Yes
Under Modificati Yes
? To complete optimization of vectorized routines

" U.S. Government
Prancs No

¥

MACHINE /OPERATING SYSTEM {on which instalied): . CYBER 203

TRANSPORTABLE: _NO
Aachi ictions: . Usus CYBER 203 vector algorithms

SELF.CONTAINED?: _1ES,» €xCept as noted below.

Other Codes Requires imput from kinetics calculations or a subroutine
gain ca‘cu\atwns for power extraction option (5ee GCAL).

ESTIMATE Of RESOURCES REQUIRED FOR RUNS
_ Core Size (Octal Words) Execution Time (Sec. CDC 7600}
Smait Job 1000K 20 CYBER 203
Typicat Job T00CK 100 CYBER 203
Large Job 1000K 500-1000 CYBER 203
Approximate Number of FORTRAN Lines 3000

et e i At ik S e b =
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CODE NAME SATFHT

CODE TYPE Optics

- - - - - -

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF CODE P{rovi'de accurate, cost-effegtwe method_of cylindrical/annular
optical resonator parameter analysis including power extraction for use inr overall system
optimization.

ASSESSMENT OF CAPABILITIES Provides beam intensity and phase distributions throughout any cylindrical/
annular resonator systen.

ASSESSMENT OF LMiTarions. _Jodels only circular beams which can be described with 1 - 8 azimuthal modes.

OTHER UNIQUE FEATURES Models standing wave and annular ring resonators, compact unstable confocal
resonators, confocal and non-confocal HSURIA,

ORIGINATOR/KEY CONTACT
Name: Jerry Long

o Science Applications, Inc.
Address 6600 Powers Ferry Road, Suite 220, Atlanta, Georgia 30339
N {T) HF Laser Subsystem lechnology Assessment
AARESROTRYER T Reportsoal, Wetdhea tBeora vac 3t 7, 1979 TCONFIDERTIALY.
(RP) E. A, Sziklas and A. E. Siegman, Applied Optics 14, 1874 (1975).

(4C4) 955-2663

Phone

STATUS:
Op Currently?:
Under M

Purpose(s)

Yes
Yes
To provide generalized axicon/reflaxicon model.

o i U.S. Governrent
No

Proprietary?
MACHINE/OPERATING SYSTEM (on which

Cyber 175, 176

TRANSPORTABLE? _Y€S
5 . Requires machine with minimum of 370K or virtual memary; scme lines in
code are CDC FORTRAN dependent.
SELF-CONTAINED?: Yes, except as noted below.
Other Codes Required {name, purpose) Requires input from kinetics calculations or a subroutine to do
gain calculations for power extraction (See GCAL).

ESTIMATE OF RESOURCES REQUIRED FOR RUNS
Core Size (Dctal Words) Ececution Time (Sec. CDC 7600)
Smail Job: _____ ____ L L . 10 - 50
Typicai Job - 50 - 100
100 - 300

large job  __
Appronmate Number of FORTRAN Lines
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Cripe
CODE NAME AL

CODE TYPE Gasdynamigs and Kinetics

PRINCIPAL PURPOSE(S)/APPLICATION(S) OF cope ___ (1) To correlate and analyze ciosed cavity data, (20 To
optimize operating conditions and geometric configurations. {3) To qenerate gain algorithme for
wave optics enalysis. Lasing and chemical kinetics modeling are included. Generates gasdynaric/
kinetic profiles for gain algorithm (GCAL).

ASSESSMENT OF cAPaBILITIEs _ode]l has been applied to a wide variety of source flow nozzle. and has

correlated the available closed cavity data base well. Utilizes 1-7 gasdynewics to rodel tne 3-0
flowfield of source flow nozzles. Includes effects of base pressyre, wixing rate and source figw

_geometry. Treats expansion plane of source flow as two distinct regions, a bave pressdre reqion
and a pure source flow region.

ASSESSMENT OF LIMITATIONS.

OTHER UNIQUE FEATURES: Models HF or OF lasipg. Single line lesing 15 podeled, tut
rections are made to account for photcn production at 41l levels, Jtilizes either constant gain
approximation or laser rate equatign.

ORIGINATOR/KEY CONTACT

Name: Kerry £. Patterson Phone (404) 955-2663
Organizati Science Appiications, Inc.
Address 6600 Powers Ferry Foad, Suite 220, Atlanta, Georgia 3033%

AVAILABLE DOCUMENTATION (T Theory, U User. RP _ Relevant Publication) > G o gy nSsettient
{DARPA Interim Report), Science Applications, Inc., Atlanta, Georgia, July, 1373, ‘ectice

STATUS
Yes
Op I Ci y
Under Moditication? Yes e —_ —_— IS,
P ) To extend kinetics model to full multi-line capability.

Ownership? __J. 5. Government
No

Propristary?
MACHINE/OPERATING SYSTEM (on which

Cyber 175

TRANSPORTABLE? __ €5 _
™ Hone

SE.7-CONTAINED? €5

Other Codes Required (name purpose)

ESTIMATE OF RESOURCES REQUIRED FOR RUNS

‘E.O,E_S'" (Oclal Words) Execution Tyme (Sec CDC 7600)
Smaltjob __ _ - P P e -
Typica! Job —— e 10_- 20 {gasdynar: 15 (kinet®
Large Job —_

Approxumate Number of FORTRAN Lines . 3000 [gasdynarics 3900 Tkinetics)
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